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The Editor is always giad to receive for examination illustrated 
articles on subjects of timely interest If the photographs are 
sharp, the articles short, and the facts authentw, the contributions 
will receive special attention Accepted articles will be paid for 


at regular space rates. 


A PROMISING TYPE OF GUN. 

We call particular attention to an article on another 
page describing a new of gun construction 
which, both by actual test at the 
Government proving grounds, gives promise of show 
other type of. gun on all 
is now some four 


system 
theoretically and 

ing superiority over every 
possible points of comparison. It 
years since we described the manufacture of the 10- 
inch segmental, gun, which was being 
built by the United States Government for the purpose 
of determining the value of that system of construc 
Since that 5-inch, rapid-fire, type gun 
radical im 
principles; 


wire-wound 


tion time a 
has been constructed, embodying certain 
provements, but built on the same basic 
ard both weapons have undergone tests at Sandy Hook. 
Although the ballistic powers claimed for these guns 
were far in excess of anything that had been obtained 
Hook tests, as far as 
have been carried out, have fully substantiated 


and although, in the case of both guns, 


in gun construction, the Sandy 
they 
these claims; 
there have been accidents or interruptions to the 
testa which might seem at first sight to cast a doubt 
upon the efficiency of the system, a careful study of 
the reports and the that 


might be called 


resuits shows these draw 


backs have been due to what accel 


dental or externa! circumstances—such as failure of 
the gun carriages or changes in powder—and that in 
been due to faults either in the 


no case have they 


construction, the theory, or the guns themselves. 
From the official reports on these tests, we gather 
First, that the S-inch Brown gun tested at, Sandy 
Hook in 1893 and 1894 projectile 


an instrumental velocity of 3,194 feet per 


gave a 61-pound 
second, 
the muzzle velocity 
ia a fact that, 
velocity has not been equaled in any gun of a practical 
length. The report 
pounds in the chamber of the gun was reached during 
this test 
certainly destroy a gun of any other type built in this 
navy 60-caliber 
has given its 
2,990 feet per 


being 3,235 feet per second It 
after an interval of seven years, this 


states that a pressure of 82,850 


a pressure which, it must be admitted, would 
with our new 


that that 
muzzle velocity of 


country Compared 
5-inch gun, we find 


60-pound 


weapon 
shell a 
second, developing a muzzle energy of 3,710 foot tons, 
ton-weight of gun. 
The segmental, wire-tube 5-inch gun, 44 calibers long, 
when it reached the remarkable velocity above referred 


or about 832 foottons energy per 


to, developed a muzzle energy of over 4,432 fvot tons 
The 5-inch 
type of gun tested in 1899 fired 300 shots for endurance 
under a contract which called for a velocity of 2,600 
feet per second 


or 1,055 foot tons of energy per ton of gun 


The firing sheet turned in by the 
ordnance inspector who superintended the tests shows 
that all but three of the last ten shots were fired with 
velocities of 2,700 feet per second, which proves that, 
the ero 
sion had not been sufficient to affect the velocity. 

As regards the ultimate strength (the ability of.the 
gun to resist bursting effects due to wave action and 
other irregularities of the powder), it may be men- 
tioned that the original 5-inch gun of 1893 and 1894 
was sent to Sandy Hook to be tested by firing 500 
shots with pressure between 40,000 and 50,000 pounds 
to the inch, the maximum 
pressure to which. it The Ord- 
nance Board, wishing to experiment with a new type 
of smokeless powder, ran the pressure up as high 
as 82,860 pounds per square inch, as mentioned above, 
and fired from the gun more shots at pressures of 
50,006 pounds and upward than have been. endured 
by all the built-up, hooped gungs in the army. At the 
292d shot. it was found that the repetition of. the 
extravagant, charges used in the gun had cracked one 
of the segments. Nevertheleds, although the gun had 
fired several shots with 50,000 pounds pressure after 
the cracking of the segment, it was not until the gas 
cut its way through the wire that the injury was dis- 


even after 300 shots with smokeless powder, 


latter 
was to be subjected 


square being the 
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This remarkable fact is a conclusive proof 
that the segmental system of construc- 
tion, especially with curved, overlaid plates as now 
used, will permit a fracture of one of the segments 
without threatening the integrity of the gun itself. 

As regards the ultimate possibilities of the system, 
it may be mentioned that a 44-inch gun is now being 
constructed which will be capable of firing an extra 
long 55-pound projectile, with a muzzle velocity of 
just under 4,000 feet per second. The ballistic data 
for this particular gun have been calculated by Lieut.- 
Col. James M. Ingalls, U.S. A., and he estimates that 
and with the weight 


covered. 
of the theory 


when fired at extreme elevation, 
of shell and the muzzle velocity given above, the gun 
will have an extreme range of 23.9 miles, or just 3 
miles more than the range of 20.9 miles estimated 
by the same authority as the extreme range of the 
Army 16-inch gun, now nearing completion This 
estimate is based upon an assumption of a chamber 
pressure of 60,000 pounds to the square inch. If the 
calculations of Col. Ingalls should prove to be correct 

as they undoubtedly will—and the 4%-inch gun 
prove itself equal to the enormous powder pressures 
demanded, the United States will be in 
of a weapon so far in advance of existing types as to 
be distinctly in a class by itself 

It is sincerely to be hoped that, in the further gov- 
ernment tests which have as yet to be made of this 
system, every possible facility will be afforded for 
trying it out to the utmost limit of its capabilities. 


possession 


— —> «ee — 
SOME CHEMICAL MYSTERIES. 

It has happened more than once that just as we had 
firmly sciences upon a basis which 
seemed as unyielding as the Biblical rock, and had 
toilfully formulated theories that explained all phe- 
nomena with unvarying simplicity, some obscure ex 
perimentalist made a discovery which by no possibil- 
ity could be twisted and molded to fit the existing 
system and, indeed, even challenged the truth of all 
established doctrines. Thus it Young and 
Fresnel overthrew the old emission theory of light with 
their experiments in the phenomena of interference; and 


established our 


was that 


thus our theories of chemical interaction, and even our 
conception of matter, may be modified by the re 
searches made within the last few years in the field 
of the radio-active substances. 

What chemist formerly would for a moment 
thought of attacking the law of Avogadro—the law 
which tells us that if the temperature and 
be equal, equal volumes of different gases contain the 
same number of molecules? And yet a modern chem 
Rayleigh, did find it 
that law by precise determinations of the 
If he had never studied 


have 


pressure 


ist, Lord necessary to test the 
truth of 
densities of well-known gases. 
the behavior of nitrogen, or if he had considered the 
discrepancies which he observed in determining the 
vapor density of that gas, as errors due to defective 
observation, as many a chemist before him had done, 
argon and the other newly discovered constituents of 
the atmosphere might still be unknown, and many 
chemical doubts never aroused. Roentgen, too, found 
it necessary to revive theories of-radiant matter which 
we thought we had long since refuted, and he supplied 
us with rays which we cannot yet explain. Becquerel 
perplexity with his thorium and 
But when M. and Mme. Curie exhibited 
the results which they had 
with radium and polonium, we were com- 
mystified and were compelled to admit that 
were more things in chemistry than our phi 
dreamed of. Other chemists have also 
with 


increased our 
uranium rays. 
to our astonished eyes 
achieved 
pletely 
there 
losophy had 
following methods dif 


those of the Curies, and 


experimented uranium, 


ferent from have obtained 
additional active substances 

Still another supposed element has been found to 
mock our periodic system. it 
that thorium, when subjected to the action of acids, 
yields helium, and that thorium is often associated 
with radio-active substances. 


Helium and its 


has been discovered 


companions on the one 
hand, 
baffled 
elements 


gaseous 
hand, the radioactive substances on the other 
which have so far completely 
our chemists. And uranium and thorium, 
with which we once considered ourselves thoroughly 
familiar, are now to us as curious as if they had 
been but the discovery of yesterday. 

If the eccentricities of uranium, thorium and 
helium, and the mysteries of Roentgen rays cannot 
be adequately accounted for by our existing chemical 
eystem, the question arises: Can our system be wrong? 
Chemistry is an exact science—at least we had flat- 
tered ourselves that it had been at last raised to that 
eminence. But an exact science is infallible, and 
will hear nothing of exceptions. Some day a chemist 
will be found whose mind, broad enough to grasp 
the scattered facts unearthed in.the course of a cen- 
tury of research, will elaborate a. chemical system 
which may prove as revolutionary in its way as the 
theory of Young; but which will embrace in its com- 
prehensiveness those puzzling gases and radiant sub- 
stances so utterly inexplicable at present. 


are mysteries 
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THE DESIGN OF PROPELLERS. 
The whole propulsion upon 
the turbine that of 
other high-powered ships, for the screws are not only 


system of screw used 


vessels does not conform to 
greatly multiplied in number but they are exceedingly 
small in diameter, and, judged by the proportions used 
in regular practice and by the eye as well, would seem 
to be wholly incapable of achieving such good results. 
boilers for them, 


In the recent tests of warships, or 


the commander of one vessel was urged to order a 
higher rate of revolution in the engines of one vessel 
to increase the speed, but he is said to have replied that 
it would be of no use, inasmuch as the screws would 
“churning,” so 


“only churn the water.” As regards 


called, this is an old argument against screws; they 


may “churn,” as it is called, but if they do the more 
they churn (or turn) the faster the vessel they are in 
goes. The “Ellide,” the fastest steam yacht afloat to 
day, has run at the rate of forty miles an hour on the 
measured mile; to do this her screws ran at over 800 
revolutions per minute, and they are only 42 inches 
that If the churning, so called, was a 
hindrance to efficiency, the certainly 
maintained any such velocity. 


diameter at 
serious vessel 
could not have 

Some discussion of this subject of screw propellers, 
occurred at the late meéting of the Institution of Naval 
Architects, England, and an elaborate paper by a Rus- 
Drzewiecki—mathematical from 
was adverted to. Briefly, the paper 
contained two propositions, the first being that there 
was a certain form of screw having a mean pitch of 
1.25 times the diameter, with the pitch disposed in 
a particular way, which gave better results than any 
other form. The second proposition was the first repeat- 
ed, to wit: if the premises were correct that was the 
kind of screw for general use, and no other, so that one 
drawing of a screw would suffice for all, the only varia- 
tion being in the number of blades and the size and 
number of the propellers to suit different cases. 

This is exactly what is now done in this country, 
and, we may add, in other countries, but it seems to 
Two 
molds and with the 
screws, but it is found in 
practice that perform alike; in other 
words, one is better than the other, and the 
screws act differently. The why and wherefore of this 
variation is what all persons interested would like to 


sian engineer, Mr. 


start to finish 


beg the whole question and leave it where it was 
ships are built 
same engine powers and 


upon the same 


they do not 


vessel 


find out, but as yet no one has. In the discussion 
above referred to, it was stated that Mr. Froude found 
to his surprise, that there was no advantage in one 
pitch ratio over another, through a very wide range. 
The principal difficulty in design laid in cor- 
rectly estimating the velocity of the wake (its wake) 
and the effect. Prof. Biles was of the 
opinion that the proposal to make a uniform propeller 
struck him as being much the same as an effort to 
make a uniform ship 


acrew 


propulsive 


The results of years of experiment and research by 
careful and experienced observers go to show that the 
propeller cannot be laid down upon hard and fast lines, 
but that it must be eliminated, so to speak, from 
many observations upon ships for certain purposes. 
It is quite true that a vessel may not perform satis- 
factorily with a standard screw, so-called, or one built 
after much better with a 
bastard screw of no known principles or derivation. 
This will account for the many testimonials from 
owners which aver that a.certain wheel improved the 
speed of their ship so man¥Ymiles an hour over the old 
wheel; although the increase is usually put far too 
high, seeing that it has been asserted by good author 
ities that, as between the very worst and the very best 
screw that could be designed the difference is not 10 
per cent 


usual methods, and do 


>-e-e 
MARCONI TELEGRAPHS ON THE BRITISH FLEET. 
The 

have 


recent naval maneuvers of the British navy 
emphasized the advantages and disadvantages 
of the Marconi system of wireless telegraphy when 
applied to battleships. In the recent French maneu 
vers complaints were made that messages transmitted 
between the vessels of the French squadron were inter- 
cepted by the English vessels. The same result has 
occurred during the English maneuvers. One squad- 
ron was enabled to receive all the messages that were 
transmitted between the vessels of the opposing fleet, 
and was enabled to act accordingly. The messages 
were, of course, transmitted in code, but the eaves- 
dropping fleet deciphering the crypto- 
grams after a little study. The tinkling bell of the 
instruments upon the various battleships worked as 
readily as 


succeeded in 


if the messages were intended for those 
particular receivers. On one occasion messages were 
intercepted at a distance of 80 miles from the trans- 
mitting vessel. The explanation is that the Hertzian 
waves, as they are transmitted, radiate in all direc- 
tions in the same way that the ripplings spread over 
a lake and affected all instruments with which they 
came into contact 
disastrous in actual fighting, though to a certain ex- 
tent their utility would be nullified by the utilization 


Such a contre-temps would be very 
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of the secret code, without any more danger than would 
arise from the transmission of signals by means of 
the semaphore. It was discovered that the system 
was unworkable unless conducted by the most expert 
operators, so delicate are the adjustments that have 
to be made from time to time. An instrument tuned 
up for a distance of 20 miles was found to be equally 
efficient at a distance of 50 miles. Marconi has de- 
voted his energies to the remedying of this salient 
disadvantage of the system, and states that he is now 
able to minimize, or to obviate entirely, any possi- 
bility of such leakages. The presence of land, and the 
condition of the atmosphere, was proved to materially 
affect the intensification of the electric impulses and 
the accuracy of the signals. 

_— —_-+ oo 
PAN-AMERICAN MEETING OF THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS. 

BY WILLIAM H. HALE. 

The Buffalo meeting of the American Institute 
held in the New York State Building at the Pan- 
American Exposition was notable both for the papers 
presented and the international character of the at- 
tendance. Last year the institute met at the Paris 
Exposition, and invited European engineers to attend 
this meeting. Over 4,000 invitations were sent out to 
all the prominent engineers of Europe; and though 
only about fifteen persons responded the foreign dele- 
gation included representative men from France, Bel- 
gium, Germany, England, South Africa, Hawaii. 

The impressiveness of this meeting was emphasized 
by its environment. The triumph of electrical en- 
gineering was conspicuous at the fair, and in all the 
surrounding region, in the utilization of Niagara for 
power and light and vast electrolytic works. 

The foreign guests were welcomed to New York by 
President Charles P. Steinmetz at the house of the 
American Society of Mechanical Engineers, and went 
by special train to Buffalo, stopping to examine the 
great works of the General Electric Company at 
Schenectady, which are under the management of 
President Steinmetz 

The exercises of the first day at Buffalo consisted 
merely of an address of welcome by Prof. George F. 
Sever, chief of the electrical department of the fair. 
Papers were read on each of the other days. Thurs- 
day, which has been designated as Electrical Day, 
was distinguished by a lack of electricity, causing an 
interruption of two hours to the illumination that 
evening. 

Papers read include the following: Paul M. Lincoln 
described a frequency indicator of his own invention 
now used in the Niagara Falls Power House. It tells 
whether the machine being synchronized runs too fast 
or too slow; also it tells the exact place of syn- 
chronism. 

Caryl D. Haskins, in his paper on “Electric Meters,” 
said that recording meter design has progressed rapid- 
ly, so that no such radical improvements may be ex- 
pected now as formerly. The two essentials meriting 
most careful study are: First, the expenditure of the 
maximum permissible amount of work in the foucault 
disk, and, second, the provision of the best means for 
instantly compensating for friction variation at the 
point of use without affecting total calibration. 

William H. Browne, Jr., read a paper on “Power 
Factor Indicators,” constructed to show that the watt- 
less component of current due to induction motors is 
balanced by the use of synchronous motors or con- 
verters. The use of such an instrument shows that 
when induction motors are used alone the inductance 
factor is always a large percentage of the power 
factor; and he says that those who use induction 
motors should at least pay rental for the wattless 
volt amperes required. The ensuing discussion de- 
veloped a general sentiment in favor of charging 
rental for power thus borrowed, even though after- 
ward returned. 

Thursday, August 15, “Electrical Day,” was taken 
up with papers and discussions on “The Transmission 
of Power.” E. W. Rice, Jr., described an oil break 
of his invention now employed by the Metropolitan 
Street Raiiroad Company of New York, which retains 
the usual advantages of the oil switch and minimizes 
the amount of oil required. This safely controls 
currents of practically unlimited power at potentials 
considerably above 40,000 volts, probably as high as 
100,000 volts. 

President Steinmetz presented a theoretical investi 
gation of some oscillations of extremely high potential 
in alternating high potential transmissions, in which 
by elaborate mathematical processes he worked out 
several conclusions, the most important of which is 
thus stated: “The electric oscillations occurring in 
connecting a transmission line to the generator are 
not of a dangerous potential, but the oscillations 
produced by opening the transmission circuit under 
load may reach destructive voltages, and the oscilla 
tions caused by interrupting a short circuit are liable 
to reach voltages far beyond the strength of any insu- 
lation. Thus special precautions should be taken in 
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opening a high potential circuit under load. But 
the most dangerous phenomenon is a low resistance 
short circuit in open space.” 

F. A. C. Perrine, in his paper on “Elements of 
Design, Particularly Pertaining to Long Distance 
Transmission,” called attention to the different nature 
of the problems involved in great and in small in- 
stallations, due to the fact that mechanical factors of 
safety must be more carefully considered, because 
good insulations are never materials of great strength 
and can be relied on for their mechanical properties 
only when the mechanical strains are comparatively 
unimportant. 

Charles F. Scott read a paper on “The Induction 
Motor and the Rotary Converter, and Their Relation 
to the Transmission System,” in which he maintained 
that these two kinds of apparatus represent the sur- 
vival of the fittest, and confirm the judgment of 
engineers who have advocated them, because they best 
fulfill the two important functions of an alternating 
current transmission system; namely, the production 
of mechanical power and the furnishing of a direct 
current. 

On Friday, August 16, Lewis B. Stillwell gave an 
elaborate account of the Niagara Falls transmission 
plant, by far the longest paper read. The company 
are now building a new power house for 55,000 horse 
power. The most striking point of the paper was the 
statement that the improvements made in the new 
house were mainly in the hydraulic and but slightly 
in the electrical equipment, proving that for nearly a 
decade electrical engineering has been established 
upon a basis as certain and permanent as other 
branches of engineering; that eight years ago it was 
possible so to plan an electrical installation involving 
ultimately the transmission and distribution of sev- 
eral hundred thousand horse power; that at the present 
time we can effect improvement only with respect 
to relatively unimportant details, the aggregate results 
of which, if adopted, would be hardly noticeable as 
affecting the cost of power. The resulting economy of 
power would not amount to one dollar per kilowatt 
year. 

“The Development of the Nernst Lamp in America” 
was presented by Alexander J. Wurts. A striking ex- 
hibit of these lamps is made by the Westinghouse 
company in the Electrical Building, the euurvc dome 
being lighted by them. It is said that the lamp has 
passed beyond the experimental and has fairly reached 
the commercial stage. The light, brighter and purer 
than that of the incandescent lamp, has nearly the 
spectrum of sunlight; yet it costs but half as much 
as the incandescent. The lamp has been described 
in the Screntivic AmericaN. Mr. Wurts recapitu- 
lates its advantages as being absence of shadow, stead- 
iness of light, simplicity and low cost of maintenance, 
high efficiency of the lamp, and the fact that it is 
operative on 3,000 alternations. 

Saturday, August 17, was devoted to electric rail- 
ways, with two papers and much discussion. Albert 
H. Armstrong read “Notes on Modern Railway Prac- 
tice,” with special reference to long distance and 
either high speed for passenger or great power for 
freight trains. The best equipment for both is a 
mixed system, combining third rail and overhead 
trolley. 

Ernst J. Berg read a paper on “Electric Railway 
Apparatus.” He favors for general use the direct 
current and rotary converter, though admitting that 
there is a field for alternating-current motors, but it 
is strictly limited to long distance schemes, or to moun- 
tain roads. 

Messrs. Janet, of France, and Jaenisch, of Germany, 
both speaking in their own language, agreed that the 
three-phase system found most favor on the con- 
tinent. 

President Steinmetz replied that while the General 
Electric Company were building a three-phase instal 
lation for a North Italian road, they had never been 
able to secure an experimental use of that system in 
America, even when they offered it to builders at cost 
price. 

A member in discussing the subject stated, on the 
authority of a railroad officiai who has been using 
electric traction for five years, that the cost of hauling 
freight by electricity is less than by steam. 

An invitation was received to meet next year at 
Great Barrington, and indications are that the council 
will accept it. 

~ustinneGinitiintenmmataiiae 


EXTERMINATION OF THE MOSQUITO. 


BY JOHN CHAMBERLAIN. 


I am convinced that the renewed pursuit of the 
mosquito, which science is making with so much ap- 
parent promise of late, is a mistake in at least one im- 
portant particular. I shall have to confess that my 
conclusion is in great part inferential, but it seems 
so positive that it ought to merit at least more than 
a passing consideration. The accounts of the habits 
of this insect all stop short of what is plainly the 
fact in regard to the life of the larve, which I am 
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sure that I can demonstrate, if only in a semi-negative 
fashion. 

I cannot avoid the conclusion that this insect, as 
suming that this region is the habitat of certain 
species of Culex, does not confine itself to standing 
water for the hatching of its eggs and the develop- 
ment of the larva, but when that is wanting, is able 
make the shift of using thick grass and the soil and 
decaying leaves of heavy forests. To a certain extent 
this is also true of frogs, and especially the common 
garden toad. This latter has made its appearance this 
summer in my city yard, where there has not been a 
toad for many years ard which is far from any stand- 
ing water. The specimens were of this year’s growth. 

The mosquito does not always need to resort to 
moist, loose ani shaded soil for the propagation of 
its species, and in such seasons it is less numerous 
there than in dry seasons. During the past three 
seasons | have had an especially good opportun- 
ity to note this fact, though unfortunately the con- 
viction of it has come to me so lately that I have not 
carried the matter to an actual demonstration. Dur- 
ing the seasons of 1899 and 1900 there has been a 
severe drouth, beginning so early that there was no 
standing water anywhere near us. We did not have 
water enough for the stock and domestic purposes, and 
there was not a drop of standing water anywhere in 
our vicinity till after the mosquito season was over, 
yet we never had so many of them about the house and 
garden as then, and the woods were swarming with 
them. I recall being driven out of the garden one 
day, where I had been at work near a heavy grass 
plot, heavy on account of previous washings from the 
barnyard. 

This has not happened this year, though there has 
been so much rain during the mosquito season of 
June that it was difficult to work uplands, and low- 
land cultivation had to be abandoned till July The 
inference is unavoidable that the mosquito was con- 
tent to make headquarters in the swamp districta when 
there was standing water there sufficient for its pur- 
poses, and when that failed there was nothing to do 
but make a selection of the most favorable dry lands, 
such as heavy grass plots and deep woods. Nobody 
who saw the myriads of these insects in such places 
during the late dry seasons could have the least doubt 
that they were hatched out there, for where else 
could they have come from? And at the same time 
the much smaller showing during the present wet sea- 
son was good evidence that the insect had remained 
in its favorite reproducing localities, 

Now as to the bearing of this point on the proposi- 
tion to exterminate, or at least greatly thin out, the 
mosquito by kerosene applications, It will be seen 
that though the effort may meet with some success 
where marshes are regular every June, there can be 
very little done in dry sections, or still worse, occasion- 
ally dry ones. The scourge is not by any means 80 
severe in such localities as it is near marsh lands, 
but it is quite often of considerable account and quite 
enough to neutralize the effort te stop the spread of 
malaria and yellow fever by that means, for it will 
surely be found that if the mosquito can reproduce 
itself in temperate regions without the use of standing 
water, it can do so much more easily in the tropics, 
where the light soil is deeply covered with under- 
growth and the shade is deep. In such places the 
food of the larve, decaying vegetable matter, is abun- 
dant. 

—_—_—— 


American Association for the Advancement of 
Science, 


The fiftieth annual meeting of the association opened 
on August 26 at Denver, Colo., with an attendance of 
nearly 200 members, and the city of Pittsburg, Pa., 
was chosen for the annual meeting of 1902. 

The general session was called to order by the re- 
tiring president, Professor R. 8. Woodward, of Colum- 
bia University, New York, who introduced the new 
president, Dr. C, 8. Minot, of Boston. Addresses of 
welcome were made by Mayor Wright, of Denver, and 
others. During the afternoon the new officers were 
installed. 

The following vice-presidents made their farewell 
addresses: Vice-President Davenport, before the sec- 
tion of zoology, on “The Zoology of the Twentieth 
Century”; Vice-President Brashear, before the section 
of mechanical science and engineering, “The Carnegie 
Technical School”; Vice-President Butler, before the 
section of anthropology, on “A Notable Factor in Social 
Degeneration”; Vice-President Long, before the sec- 
tion on chemistry, on “Some Points in the Harly His- 
tory and the Present Conditions of the Teaching of 
Chemistry in the Medical Schools of the United States,” 
and Vice-President Woodward, before the section of 
social and economic science. 





toe 


Several express cars are now in use on the surface 
lines in New York city, the old mail cars of the Third 
Avenue road being used for the purpose. Operations 
are under way to establish terminals in important 
places in Westchester County. 
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A SIMPLE HOME-MADE LATHE. 


BY BUDD A. WhieHT 


The boy of a mechanical turn of mind who finds 
that a lathe is a necessary part of his small shop 
equipment, and that he has not the necessary funds 


machines adver 


to buy one of the many foot-power 
tised, need not be discouraged It is easy enough to 
make a lathe which will meet all his simple require 
ments 

The bed of such a lathe consists of a piece of %-inch 


pipe to each end of which a straight L is screwed 


On each L an elbow is screwed, having flanges pierced 


to recelve screw whereby the base may be secured 


to the table of a sewing machine. The poppets can 


over the 
\-inch 


be made of a four-way \-ineh T, slipped 


inch pipe and fastened thereto by a piece of 


pipe about ‘)-inch long inserted through one of the 


holes of the | 
of the T will force the 


A 'y-Inch plug serewed upon this arm 
. inch pipe tightly against the 
In the 
pipe is 


bed-pipe and hold the poppet rigidly in place 


remaining arm of each T a plece of ‘-inch 


acrewed Through the upper end of one of these 


drilled 
nail (the point of which has 


.-inch pipes a hole is parallel with the bed 
The hole receives a wire 


been rounded off with a file) serving as the arbor of a 


pulley which is belted to the driving-wheel of the 
sewing machine \ wire nail is similarly journaled 
in the \%-inch pipe of the other poppet. Between the 


two nails the object to be turned is held. To impart 
rotation to the work «a nail is partly driven into the 
work between two spokes of the pulley 

%-inch piping 
One part is carried on the bed-pipe, and is 


The tool-rest consists of two parts, 
being used 
serewed to the second part A plece of band iron is 
riveted to the top of the second part and serves as a 
tool-rest 
— 2 +O+em 
A LABORATORY APPARATUS FOR LIQUEFYING 
GASES. 

The employed 
the original liquefying 
stances which yield up their gaseous forms with great 
difficulty, have all 
which was apparently discovered by Siemens 


1895 by 


those sub 


various methods before 


investigators for 
been displaced by a most simple 
method 
and described in the preliminary specifications for an 
English 1857 “The 
freezing and refrigerating by the 
fluid rhe first 
eylinder, or by pumps of any suitable construction, by 
which the 
while in 
expand in a cylinder or 
struction, by which the temperature is lowered 


patent in invention relates to 


expansion of air 
compressed by a 


or elastic air is 


raised, and it is cooled 


then allowed to 


temperature is 
the compressed state, and 
engine of any suitable con 
The 
air thus cooled 
. is then 
a eonducted 
through an inter 

changer, or ap 
paratus by which 
it is made to cool 
the 
air which 


compressed 
enters 
the interchanger 
in the opposite di 
rection, 








rhe principle of 
the invention is 
adapted to pro 
duce an 
lated effect, or an 
indefinite 
tion of 


accumu 


reduc 
temper 
This 


description might 


ature.” * 

almost be used 
without change of 
any of the ma 
chines which have 
attracted atten 
tion here and 
abroad during the 
last six years 
Several ice-mak 
ing machines 
were constructed 
this princi 
ple between 1863 
and 1874, in 
which the 


upon 








water 
was frozen by the 
expansion of air 
In 1874 our own 
Prof Edwin J. 
Houston suggest 
ed the use of such 
a method for the liquefaction of the incoercible gases. 
“There would appear to be no other limit to the re- 
duction of temperature save what would arise from 
the strength of materials, or the liquefaction and sub- 
sequent freezing of the nitrogen, or the oxygen of the 





SECTIONAL VIEW OF GAS LIQUE- 
FYING APPARATUS. 
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air, or of the air itself.* In 1877 Cailletet and Pictet 


liquefied oxygen and nitrogen by methods unlike 
this; but the apparatus suggested by Prof. Hous- 
ton is a clear anticipation of those of Linde, and 


Hampson, made public in May, 1895, and of Mr, Trip- 
ler which attracted public notice in 1897. All of these 
machines have been described and illustrated in our 
columns. 


We present at this time an account of a form of 





A HOME-MADE LATHE. 


Dr. Hampson’s liquefier, designed so that it should be 


available for use in any laboratory, and also of mod 
erate cost It is claimed for it that it will begin to 
deliver liquid air in 


admission of air, at 


from 6 to 10 minutes after the 
from 150 to 200 atmospheres 
liter of 
The liquefier seen on the stand is a cylinder 
high and 8 With a 
compressor which can deliver air at or above 100 at 


pressure, and will make over a liquid per 


hour 
diameter. 


17 inches inches in 


work after day 


When a compressor is employed the purifiers are used, 


mospheres it will continuously day 
The large one, standing on the floor to the right, is of 
under the liquefier to 
Without a 
from 
cylinders, similar to our cylinders for containing oxy 


low pressure; the small one 
the left of the stand is of high pressure 
compressor the gas is delivered to the liquefier 
gen and hydrogen for the stereopticon, and in such 
use no purifiers are needed In this case the coils 
of the liquefier are first cooled by the expansion of 
liquid carbon dioxide, in the return pipes, surrounding 
the air under pressure previous to its expansion. 

The essential feature in this, as in all machines of 
its class, is seen in the sectional view. The air under 
pressure flows in at the top on the left and traverses 
one system of pipes, whose numerous convolutions oc- 
returning 
reverse system of into the 

With a compressor there is no reason why 


cupy most of the space within the packing, 
by the pipes to go out 
open air 
this expanded and dry air may not be taken in and 
compressed again, thus saving some work for the 
purifying apparatus. 

The expansion valve is seen at the bottom of the 
liquefier. The efficacy of the machine depends wholly 
upon the Joule effect, and no increase of cooling is 
about by compelling the expanding air to 
This could hardly be expected in so small 
a machine The Joule effect is 
proportional to the square of the absolute temperature; 


a fact 


brought 
do work 
however, inversely 


which accelerates the action as the air grows 


colder. Thus expansion of air from 4% atmospheres 
to 1 will cool the air from 0 deg. C. to 1 deg. below 
0 deg. C.; that is, from 273 deg. to 272 deg. absolute 


temperature. But at two-thirds of that absolute tem 


perature, at 182 deg. below 0 deg. C., or which is at 


91 deg. absolute, an equal drop of pressure will pro- 
duce a cooling represented by two-thirds squared and 
inverted, or nine-fourths as much, which is 2% deg 
The points of merit claimed for the apparatus are 
a large surface of exposure between the compressed 
inflowing and the expanded outgoing air, as little sep- 
aration these streams, and this 
of as high a conducting value as possible; 


small quantity of air in action at once. To attain 


as possible between 
having a 
close contact 


these ends the pipes are of copper in 


with each other, of small bore and of little thickness. 
These thermal advantages have been so carefully at- 
tended to that 
efficient hitherto designed 

With supplementary arrangements 
has been liquefied by it. Numbers of these are in 
university laboratories in 


this is considered one of the most 


even hydrogen 


use in various countries, 
and some have been brought to the United States. 


- Se ited aie mel — 

Iron and Steel Production of the United States, 

The American Iron and Steel Association, in a re- 
port recently issued, states that the total production 
of pig iron in the first half of 1901 was 7,674,613 gross 
tons, against 7,642,569 tons in the first half of 1900, 
and 6,146,673 tons in the second half. The production 
of Bessemer pig in the first half of 1901 was 4,582,187 
gross tons, against 4,461,391 tons in the first half of 
1900, and 3,482,061 tons in the second half. The produc- 
tion of basic pig iron in the first half of 1901 was 645,- 





* Harden, * Liquefaction of Gases,” p, 188, $1.50, 


* Jour, Frank, Inet. 1874, p. 0 et al, 
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105 gross tons, against 581,868 tons in the first half of 
1900, and 490,508 tons in the second half. The stock 
which were unsold in the hands of manufacturers o; 
1901, amounted to 374,129 
December 31, 1900, and 


their agents on June 30, 
442.370 tons on 


1900, 


tons, against 
338,053 tons on June 30, 
- 2 +-e-em —™” 

A Contemplated Balloon Trip, 

Count Henri de la Vaulx, the famous French aero 
naut who holds the world’s record for having covered 
the longest distance in a balloon, contemplates some 
interesting experiments which, if successful, will be 
of more than general interest. He proposes to cross 
the Mediterranean from Toulon to Algiers, a distance 
of 496 miles In point of mileage it is not so great an 
as the one he accomplished last 
from Paris to Kiev in 36 hours. His 


whether it is 


achievement year 


when he went 
this time is to ascertain 


the ordinary 


main object 


spherical balloon, A 


invented by M 


possible to steer 
special steering apparatus has been 
Hervé. The steering appliance is not to be attached 
to the balloon itself, such as was the case with André, 
but is to float on, or to be submerged in, the water. 
rhe apparatus comprises a series of boards connected 
together and forming a combination of parallel helms, 
These will be towed by the balloon while submerged 
the surface of the 
To this arrangement is to be attached another 
appliance termed the which is a kind of 
ship's keel floating on the surface of the water. This 
steadier weighs about 900 pounds. The balloon will 
be attached to this by a rope 300 feet in length, and 
of the steadier 


at a depth of about 15 feet below 
water 


“steadier,” 


the aeronaut opines that the weight 
will prevent the balloon rising above that height. Be- 
neath the car will be attached a zinc cask provided 
with a which extends a thin pipe com- 
The idea of the aero- 
naut is to utilize sea water as ballast, the pump en- 
abling the cask to be emptied or filled according to 
The cask when full will 
400 pounds. He will also carry 
proves boisterous, 


pump, from 


municating with the sea below. 


the exigencies that arise. 
weigh approximately 
a quantity of oil in case the sea 
while he has observed the precaution to render his 
car waterproof and accident attend 
the experiment. The trial is to be semi-military in 
Complete signaling apparatus and power- 
ful searchlights are to be carried, while he will be 
accompanied on the expedition by two lieutenants of 
The various governments have been 


floatable should 


character 


the French navy. 
notified of the trial, so that the cutting of the balloon 
may be averted. 


from her steering appliances The 





SOR = 
LABORATORY APPARATUS FOR LIQUEFYING GAS. 


scope of the trial is to prove that if, in the event of 
war, a hostile fleet occupied the Mediterranean at this 
point, France could still maintain communication with 
her African colony by means of balloons. The logic 
of this contention, however, appears to be irreconcil- 
able, since an opposing fleet could capture or destroy 
the efficacy of such a service if such steering apparatus 
as that to be used on this trip were to be utilized, 
The projected voyage is to be made in September, 
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THE MANUFACTURE OF MATCHES, 

The match-making industry affords a striking in- 
stance of the great economy in time and labor which 
has been accomplished, particularly of late years, by 
the development of labor-saving machinery Of the 
many articles that are necessary to the comfort of our 
domestic lite, there are few that are produced and 
sold so cheaply as the common, tipped match. Were 
it not for the very ingenious machinery which has 
been specially devised for their manufacture it would 
be impossible to produce matches in such enormous 
numbers, and place them on the market at the as- 
tonishingly low price which prevails at the present 
time. The rapidity of manufacture may be judged 
from the fact that the machine shown in the accom 
panying illustrations, which is in. operation in the 
factory of the Federal Match Company, Paterson, 
N. J., is turning out 18,000,000 matches per day of 
20 working hours The process of match-making, as 
carried out at the works of this company, may be 
broadly divided into the manufacture of the splints 
and the dipping of the splints in phosphorus to pro 
duce the finished matches Although the present 
article is devoted more particularly to the match 
making machine, we will trace the whole process from 
the rough lumber to the finished match as packed 
ready for the market 

MANUFACTURE OF Spiints.—The raw material for 
the manufacture of “splints,” as the diminutive sticks 
of wood which carry the igniting material are called, 
usually consists of a special grade of sawn lumber, 
the wood being chosen for the straightness of ita 
grain and its freedom from notches. This lumber 
costs from $26 to as high as $50 per 1,000, board meas- 
ure. In cutting the splints it is necessary that the 
grain should run parallel with the splint, other- 
wise the latter will snap in two when tre match 
isstruck. The impossibility of securing sawn 
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chine, where they are shaken down until they ar- 
range themselves side by side in long parallel rows, 
just as cordwood is arranged and stacked by the wood- 
cutter. The machine is then stopped and the slats 
drawn away, leaving the matches straightened out 








The splints are cut by a reciprocating knife from the two-inch viocks 
of cordwood 


PREPARING THE SPLINTS 





lumber in which the grain is everywhere 
parallel with the board results in a consid 
erable percentage of waste. To avoid this 
waste and to render it possible to use a 
cheaper grade of lumber, the Federal Match 
Company manufacture their splints from 
white-pine cordwood. fhe rough lumber, 
as soon as it is delivered at the works, is 
peeled, split, and stacked to dry. The split 
wood is then sawn crosswise of the grain 
into 2-inch lengths, and the splints are cut 
from these blocks in the specially-designed 
planing machine shown in the accompany- 
ing illustration. The planing tool of this 
machine consists of a double row of circular 
knives superimposed above one another, 
there being 32 of these little knives in each 
row. As the knife makes 250 strokes per 
minute, the capacity of each machine, allow- 
ing for time lost in picking up a fresh block, 
is nearly a million splints per hour. The 
splints are first dried by hot air, and then 
gathered up by boys and placed in the hop 
per of a cleaning machine, where all slivers 
or broken fragments are separated out. 
The cleaner consists of a hopper which deliv 
ers the matches onto the upper end of a 
sloping oscillating table, whose surface contains a 
number of parallel grooves, running in the direction 
of the oscillation. At intervals of a few inches trans. 
verse slots are cut entirely through the table. The 
match splints travel down the table and fall into a 
receptacle below, while the slivers and broken frag 


ments fall through the slots From the cleaning 
machine the splints are taken to a straightening ma- 





I'he matches are dipped by being drawn over the roller, w 





phosphorus, 
THE PHOSPHORUS BATH. 


ready for further handling. They are picked up and 
put in “holders,” little boxes 4 inches deep, 2 inches 
wide, and 15 inches in length. These holders are 
earried to the large match-making machine which 
forms the chief subject of our illustrations, 

Tue Matcu-Makine Macuine.—The very interesting 
match-making machine shown in our illustration fin- 
ishes the match in one continuous operation; dipping 





hich is partly immersed in the liquid 
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it in paraffine wax, tipping it with phosphorus, drying 
it out, and delivering it ready for shipment, the 
whole operation taking just 32 minutes, and the 
matches being turned out at the rate of 18,000,000 
per day of 20 hours. Generally speaking, this ma- 
chine may be described as an endless belt, 600 feet 
in length, known as the carrier, which extends up 
and down the length of the room, passing at each 
turn over end-sprockets, The belt travels with an 
intermittent motion at the rate of 9 inches a strok 
and 30 strokes a minute, Bach link of the belt con 
sists of a set of transverse slats, known as a “block, 
and in each block are placed 400 splints. After the 
splints have been inserted no further handling is 
necessary, each block being successively dipped in 
wax, dried, tipped with phosphorus and again dried, 
and finally delivered as finished matches ready for 
packing. 

The special improvement in the machine under 
consideration, as distinguished from all others, lies 
in the great rapidity with which the splints can be 
charged into the endless cerrier. In the ordinary 
type, the splints are fed a few at a time from a 
single hopper located at the charging station, a 
single row of matches being fed at each forward 
movement. In the machine herewith illustrated the 
hopper is replaced by a vertical loop, called the 
charging station, which is arranged above the end- 
less carrier and has an intermittent motion corre- 
sponding in speed and frequency with the movements 
of the carrier. In the vertical sides of this charging 
station are eight assembling stations, each of which 
performs functions corresponding to those of the 
single hopper in the old type of match-making ma- 
chine, by charging in this case a row of 50 splinter 
into special perforated brass holders. Bach of thes¢ 
holders has a capacity of 8 rows of splints; and by 
the time a holder has made the circuit of 
the eight charging stations and passed en- 
tirely around the joop, it is loaded with its 
full quota of 400 splints. The loaded holder 
is now automatically brought into position 
over the carrier, and its load discharged 
directly into the frame or “block” beneath 
it, 400 splints being delivered at each inter- 
mittent stroke of the machine. It will thus 
be seen that, by the provision of a separate 
multiple-unit charging station in place of 
the single hopper, the capacity has been 
increased - 10-fold. 

Sach frame is made up of 9 parallel slats 
of wood, which extend across the full width 
of the carrier. As each frame is successively 
brought forward beneath the brass plates 
the load of 400 splints is pushed down from 
the plates into the frames. The slats are 
then closed up tightly, and the splints locked 
in, by means of a circular cam. The posi 
tion of the matches will be seen ciearly in 
the various iliustrations. The endless car- 
rier, as we have said, has an intermittent 
TibN motion in one direction, and the insertion 
of the matches in the block is accomplished 
at the moment the carrier is stopped—the 
cam opening the frames, the matches being 
transferred from the brass holder, and the slats closed 
up and locked before the carrier makes its next ad- 
vance, The frames, with the matches in place, next 
travel over a steam-heated drying table, at the end 
of which a beater strikes a blow upon each frame 
and levels the matches out evenly, ready for their 
passage over the phosphorus roller. The lower ends of 
the splints then travel through a bath of melted paraf- 





440 opuuls are fed by boys to the hoppers of the vertical charging stauon, and uulowied Ww bbe Cullit, Which = Lore the Quighod matches are unloaded from the carrier after having traversed the full circuit of the machine, 


passes beneath the station, 


THE CHARGING STATION, 


THE DISCHARGING STATION. 


ar see a 
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fine wax, the paraffine being necessary to make the 
splint is struck The 
matches next travel over a roller, the lower part of 


burn easily after the match 
which is immersed in a steam-heated bath of melted 
phosphorus As each frame, with its 400 matches, trav 
els across the upper portion of this roller the proper 
amount of deposited By the 
the matchos have traveled in the carrier through the 
machine the composition has 


phosphorus is time 
whole circuit of the 
become thoroughly dried out The matches are ulti- 
mately brought back to the receiving station end of 
the system, where the circular cam descends between 
matches, and they are 
frame automatically by 
which 


the slats and releases the 


pushed out of the carrier 


means of a discharger comb descends from 
above the slats for this purpose The matches are 
then carried down over an inclined, oscillating table, 
arranged in parallel 


They are then 


where they are automatically 
piles for convenience of handling. 
gathered up and taken to the packing tables, where 
they are put into match boxes of various sizes, and 
packed in boxes and in crates for shipment. 

In closing, it may be mentioned that only 5 boys 
are required for operating this machine This may 
be compared with the older match-making machines 
for which the services of 25 men were necessary. 


+ oe oo 
Our Coal Exports, 


Coal exportations from the United States during the 
fiscal year just ended, as shown by the Treasury Bu 
reau of Statistics, amounted to $22,317,459, against 
$19,502,813 in the fiscal year 1900, $13,661,028 in 1899, 
$11,008,643 in i897, $10,646,062 in 1896, and $8,391,026 
in 1891. Thus the value of coal exportations from the 
United States has doubled since 1897 and nearly 
trebled in the decade. These figures relate to values 
Measured by quantity the increase has 
greater, the exports in 1901 being 7,676,149 
against 2,399,039 tons in 1891, thus making the total 
exports of 1901 in quantity more than three times as 
much as in 1891 

The United States now stands third in the list of 


been even 


tons, 


coal-exporting countries of the world. The coal-ex- 
port figures of the principal countries of the world 
in 1899 show that while Belgium slightly exceeded 
the United States in the total number of tons ex 
ported, her imports were more than one-half as great 
as her exports, making her net exportation of coal 
much less than that of the United States. The figures 
of coal exports during 1900 recently published by the 
British government, a copy of which has just reached 
the Bureau of Statistics, show that the coal exports 
of the three principal coal-exporting countries—the 
United States, Germany, and the United Kingdom— 
in 1900 were: United States, 7,558,000 tons; Germany, 
18,055,000 tons; and United Kingdom, 58,405,000. Thus, 
while the growth of the coal exports from the United 
States shows a large percentage of increase, these 
figures of the exportation of coal from Germany and 
the United Kingiiom show that the field occupied by 
those countries is still much larger than that which 
the United States now supplies 

In growth of both exports and production, however, 
the United rapid ad 
vance than any other country. The total quantity of 
coal produced in the United Kingdom was, in 1886, 
157,518,000 tons; in 5 while in 


States had made much more 


1900, 225,181,000 tons; 
the United States the production was, in 1886, 100, 
664,000, and in 1900, 245,422,000 Thus the United 
Kingdom since 1886 has increased her production but 
about 50 per cent, while the United States has in- 
creased hers nearly 150 per cent. 

The cost of coal has meantime increased much more 
rapidly in the United Kingdom than in the United 
States. The value of the 157,000,000 tons of coal 
mined in the United Kingdom in 1886 is put by the 
statement of the British government above referred 
to at £38,000,000 sterling, and of the 225,000,000 tons 
mined in 1900, is put at £121,000,000 sterling. Thus, 
while the ouantity mined in the United Kingdom has 
increased but 50 per cent from 1886 to 1900, the value 
has meantime increased over 200 per cent. On the other 
hand, the valine of the 100,000,000 tons of coal mined 
in the United States in 1886 was, according to the 
same authority, £32,000,000 sterling, and that of the 
245,000,090 tons mined in 1900, £67,000,000 sterling. 
Thus, in the United States, while the quantity in- 
creased about 150 per cent, the value of the coal mined 
increased but a little over 100 per cent. 

The relative increase in the cost of coal in the 
United Kingdom and the United States is shown in 
an even more striking form in the statement of the 
British government above referred to by a table which 
gives the price per ton of coal in the United Kingdom 
and the United States in 1888 and 1900, respectively. 
It shows that the price in the United Kingdom ad- 
vanced from 5 shillings per ton to 10s. $d., from 1888 
to 1900, while in the United States it feli from 6s. to 
5s. 544d. per ton in the sam® time. Another table 
in the same statement shows the relative value per 
ton of coal produced taken at the pit’s mouth in the 
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United States, United Kingdom, Germany, France, and 
Belgium, in 1899, to be as follows: 





Value per ton. 
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DISTRIBUTION OF COMBINED ELECTRICAL ENERGY. 
BY ALTON D. ADAMS. 

After electrical energy from scattered water powers 
and steam plants has been combined and reduced 
to a common voltage at a main switchboard it is ready 
to be transformed and converted for any desired pur- 
pose. Alternating lines to local transformers, that 
supply private consumers for 110-volt incandescent 
lamps, go directly from the main switchboard at 
about 2,000 volts. These same lines may feed other 
local transformers that deliver current at 500 volts 
for induction motors. Such motors are also often 
supplied by circuits from 500-volt transformers in the 
sub-station. 

Other transformers in the sub-station, of the con- 
stant-current type, change constant pressure energy 
from the board to current at variable pressure for 
series alternating arcs. To supply direct current en- 
ergy is drawn from the main switchboard by trans- 
formers, which in this case feed alternating motors 
or rotary converters. If series lines for direct-current 
are lamps are to be operated, current from the trans- 
formers, at probably 500 volts, will drive alternating 
motors connected mechanically to the usual types of 
are dynamos. A 220-volt, 3-wire, direct-current sys- 
tem is supplied from rotary converters of this pres- 
sure, fed by transformers connected with the main 
switchboard. Street railway and stationary motors 
requiring 500 volts, direct current, are supplied from 
still other alternating 
current from transformers, fed as before. If storage 
batteries form a part of either the 220 or 500-volt 
direct system, they draw their charging energy from 
the same converters that supply the lamps and motors. 
A variation from the methods of direct-current pro- 
duction just outlined is sometimes made by the use 
of alternating motors to drive one or more lines 
of shafting, to which generators for the several sorts 
of direct current desired are mechanically connected. 
This plan is easily resorted to where a steam plant in 
the city served is necessary to supplement the com- 
bined water powers during a portion of the time. If 
the steam station has connected to its main shaft 
three-phase alternating generators, as well as the 
dynamos necessary for direct-current service, at times 
when the water power is sufficient to carry the entire 
load, these 3-phase generators may draw energy from 
the main alternating switchboard and, operating as 
motors, drive their connected shaft and with it the 
several direct-current dynamos. 

Thus far only that sub-station where the energy 
from various water powers is received and combined 
has been mentioned, but there may be others. The 
pressure of about 2,000 volts, adopted for distribution 
from the main switchboard, is high enough to give a 
substantial advantage over the 220 and 500 volts nec- 





rotary converters, driven by 


essary on some of the direct-current circuits, in the 
cost of conductors where a considerable distribution 
area is to be covered For this reason minor sub- 
stations are established at convenient points in the 
area of distribution, each containing one or more 
transformers and rotary converters, yielding direct 
current at 220 or 500 volts, and also in some cases 
storage batteries, to increase the capacity at periods 
of maximum load and to steady the pressure. Other 
minor substations may contain simply transformers, 
for series lines of alternating arc lamps, or for 500- 
volt alternating motors, all fed from the 2,000-volt 
switchboard at the combining sub-station. The 
methods employed to gather up the energy of scat- 
tered waterfalls, transmit it to a common center, 
combine it for general use, and distribute it over the 
area of urban service in the forms desired by con- 
sumers, have now been outlined. cxample of actual 
accomplishment along these lines may not be unin- 
teresting. 

Among the cities of New England numerous in- 
stances may be found where the combination of energy 
from distant water powers for electrical distribution 
has been carried out to some extent, but two places, 
Manchester, N. H., and Hartford, Conn., present the 
most complete examples of the above methods. 

At Manchester electrical energy from four separate 
water powers and two steam plants is received, trans- 
formed, combined and then distributed at a single sub- 
station. One of the water powers is 3 miles, one 6 
miles, one 10 miles and one 14 miles from this sub- 
station. The larger steam plant is less than 200 feet 
from the sub-station, and the smaller one is three 
miles away, in the same building with the nearest 
water power plant. At this nearest water power the 
electric generators have a combined capacity of 1,090 
kilowatts and are operated in varying proportions by 
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steam and water, according to the amount of the lat- 
ter available. Current is generated at 2,000 volts, al- 
ternating by these machines, and then raised by trans- 
formers to 6,600 volts for transmission to the sub- 
station. The water power six miles away drives a 
single alternator of 1,200 kilowatts capacity, at 10,000 
volts, and this energy goes direct to the transmission 
line without the intervention of transformers. Ten 
miles from the sub-station the water power drives gen- 
erators of 600 kilowatts total capacity, at 1,000 volts, 
and the current is raised to 10,000 volts for trans- 
mission. At the greatest of these water powers, 14 
miles from the sub-station, the alternating generators 
now being installed have a combined output of 2,600 
kilowatts at 12,000 volts, and are connected directly 
to the transmission line. The steam plant, close to 
the sub-station in Manchester, operates alternating 
generators having a total capacity of 1,250 kilowatts, 
and dynamos with a direct-current capacity of 1,300 
kilowatts, from a single main shaft. These alter- 
nating generators, when steam-driven, deliver current 
at 2,000 volts to the main switchboard in the sub- 
station, where it is combined with energy from the 
other steam plant and the four water powers. The 
direct-current machines have their own distribution 
boards in the steam-generating station. 

At times when the energy from water powers is 
sufficient the main shaft in the steam station just 
described is driven by the alternating machines acting 
as motors and drawing energy from the switchboard 
in the sub-station. This practice puts the entire load 
onto the water powers, and converts the steam-gener- 
ating plant into a sub-station for direct-current distri- 
bution. All of the energy delivered at the switchboard 
in the sub-station is at 2,000 volts, 3-phase, suitable for 
general distribution to transformers on the premises 
of consumers for the operation of arc and incan- 
descent lamps. and motors. The plans here adopted 
for the combination of energy from distant water 
powers make it possible to distribute in the city of 
Manchester more than 5,400 kilowatts, or 7,200 horse 
power for direct and alternating electrical service from 
these sources alone. 

At Hartford a separate department of the steam- 
driven station receives 2,700 kilowatts of electrical 
energy from two water powers, and there combines it 
with 2,500 kilowatts from local generators. The two 
water-power plants are distant, one between 10 and 
11, the other between 11 and 12 miles from the Hart- 
ford station. At one water power are located gen- 
erators of 1,200, and at the other of 1,500 kilowatts 
total capacity, in each case at 500 volts. Transformers 
are employed at both plants to raise the voltage to 
10,000, at which it is delivered to the transmission line 
and received in the main station at Hartford. Trans- 
formers at this receiving station reduce the pressure 
to 2,400 volts and deliver the energy to the main 
switchboard. The local steam-driven generators also 
deliver alternating current at 2,400 volts to this same 
board in combination with that from the water powers 
for general use. In this same station other trans- 
formers reduce the pressure of a part of the alter- 
nating energy from 2,400 volts, for 220-volt rotary con- 
verters of 800 kilowatts total capacity, that feed a direct- 
current, 3-wire system of distribution. At the prin- 
cipal sub-stations, also in the city, but some distance 
from the steam station, are located other 220-volt 
rotary converters and their transformers, fed from 
the main 2,400-volt switchboard. These converters 
alse supply the 3-wire system and charge a large 
storage battery in the same station, which is used to 
increase the rate of output and to steady the pressure. 
At the steam station, and also at two small sub- 
stations, are located constant-current transformers, 
which operate alternating arc lamps on series lines 
for street lighting. These last transformers are also 
fed by the 2,400-volt system. This system is 2-phase 
at 60 cycles, and in addition to the transformers for 
rotary converters and arc lamps supplies those for 
local incandescent service. 





Depth of the Atmosphere Surrounding the Earth, 

The Belgian Royal Meteorological Observatory has 
published the estimates made by various mathema- 
ticians and physicists regarding the depth of the at- 
mosphere surrounding the earth. The calculations of 
the various savants upon this subject are widely diver- 
gent. Biot estimated that the depth was only about 
40 miles; Bravais, 70 miles; Mann, 81 miles; Cal- 
landrau, 100 miles; Schiaparelli, 125 miles; Marie 
Davy, 187; while Ritter stated that it reached to 
a height of 216 miles. In Great Britain, during the 
early part of the last century, the depth of the atmos- 
phere was generally accepted as being 47 miles, but the 
fact that meteors became incandescent at a much 
greater altitude incontrovertibly proved that this cal- 
culation was fallacious. Sir Robert Ball states that 
meteors have been observed at a celsitude of more than 
200 miles, and since they only become incandescent 
when they come into contact with the air, the calcula- 
tion of Ritter appears to be the most correct. 
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Sclence Notes, 

The British Association meets in Glasgow Septem- 
ber 11, and the session will last eight days. It will 
be followed by a geological tour in the Highlands. 

An English clergyman named Bacon is making bal- 
loon ascents in and around London with a view to as- 
certaining the sources of London fog. 

Farmers who live on the lines of rural. free mail 
delivery routes are to have the advantage of the 
Weather Bureau's forecasts of the weather. Arrange- 
ments are being made by the Post Office Department 
and the Weather Bureau to have the mail carts 
equipped with signals, which will be displayed on 
the sides. The signals will be conspicuous, so that 
they can be read at a considerable distance from the 
highways. 

Prof. Woodward, of the Natural History Museum, of 
South Kensington, London, who has been engaged for 
some time past in excavating at Pikermi, near Mara- 
thon, has recently completed his work. One of his 
most valuable discoveries is a collection of heads of 
horned horses. These were unearthed at Buboe, 
where the professor carried out some experimental ex- 
cavations for palwontological remains. In addition 
to the heads of the horned horses, the heads and shin 
bones of rhinoceri and other prehistoric animals were 
discovered. It is curious that out of the six places 
in the world where the remains of the horned horse 
have been found three are in Greece and a fourth 
in Samos, in the Greek Archipelago. 

The United States Consular List furnishes some in- 
teresting information concerning the tenure of office 
of our diplomatic corps and consular service. Out 
of 276 persons employed in these services it appears 
that 190, or 69 per cent, have served for 5 years or 
more; that 37 per cent have served for 10 years or 
more, and that 14 per cent have served for 20 years 
or more. Three persons have served for 27 years 
each, two persons 28 years, and one person each 29, 
30, 32, 37, and 48 years. The average term of service 
of persons in the United States Consular and Diplo- 
matic Service abroad has been 9.4 years. From the 
above figures it would seem that the charge that our 
consular and diplomatic service is wanting in experi 
ence is scarcely sustained, says The National Geo 
graphic Magazine. 

A novel method of teaching the French language by 
the phonograph is being attempted in England. Sev 
eral prominent French professors are devoting their 
energies to preparing phonograph cylinders carrying 
French lessons upon them. The phonographic records 
are accompanied by a book, “The Pictorial French 
Course.” Each book contains thirty lessons, each of 
which corresponds to a phonographic cylinder, and 
each lesson is ingeniously illustrated. All that the 
student has to do is to set the phonograph is motion, 
and the book will explain what the instrument is 
saying The object of this system is to give the 
French accent correctly. 

N. Passerini has carried out a series of experiments 
on a variety of different plants, from which he draws 
the conclusion that the parts of a plant exposed to 
the sun attain a temperature considerably higher 
than that of the atmosphere; while those not exposed 
to the direct rays usually exhibit, during the warmer 
part of the day, a temperature sensibly lower than 
that of the surrounding air. The greatest difference 
observed in the case of exposed parts was 17.2 deg. C. 
The side of fruits exposed to the sun absorbs the great- 
est amount of heat, and hence assumes a deeper color, 
and forms the largest amount of sugar. Fruits sit- 
uated low down, near the ground, absorb most heat, 
since they receive that reflected from the soil as well 
as the direct rays A portion of the heat absorbed 
directly from the rays of the sun is dispersed by 
radiation when the calorific rays cease to impinge on 
the plant; but the increase of potential energy does 
not proceed exclusively from the purely luminous 
rays.—Nuov. Giorn. Bot. Ital. 

Messrs. Berson and Suehring, the famous meteoro- 
logical aeronauts of the Berlin Observatory, accom- 
plished a magnificent ballooning feat recently by at- 
taining an altitude of 33,800 feet—almost 6% miles. 
This is the greatest height recorded by the instruments 
carried by the aeronauts, but it is probable that they 
ascended to a greater altitude. The maximum height 
they attained, however, is unknown, since both the ob 
servers fainted owing to the rarefied atmosphere. The 
temperature last observed by them was 40 deg. of frost. 
Herr Berson ascended to 27,000 feet at the Crystal 
Palace a few years ago. The latest achievement is cer- 
tainly notable in the annals of aeronautics, but it is 
not the highest altitude that has been attained by a 
balloonist. In September, 1862, Messrs. Glaisher and 
Coxwell ascended from Wolverhampton to a height of 
36,000 or 37,000 feet The exact altitude was not re- 
corded, since the two men were overcome by the intense 
cold, and the rarefaction of the atmosphere Mr 
Glaisher fainted and Mr. Coxwell only just succeeded 
in opening the valve by pulling the valve-rope of the 
balloon with his teeth to enable the vessel to descend 
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Engineering Notes. 

It is asserted that the number of compound locomo- 
tives in use in this country (as compared with simple 
engines) averages 75 per cent of the whole number in 
use in freight and passenger traffic. 

An English steamship company has issued a circular 
letter offering free passages to delegates from labor 
unions who wish to visit this country to ascertain the 
exact conditions of labor and wages here, and also 
what advantages, if any, we have in the way of labor- 
saving tools. 


Very curious interpretations of the laws occur at 
times, so curious that it seems as though the officer in 
charge did not see his way Very clearly to any reason- 
able settlement. A workman going up the gang-plank 
of a vessel in an English dock fell and hurt himself 
so badly that he died in a few days. The judge decided 
that his family was not entitled to compensation be- 
cause a ship was not a factory; on appeal this decision 
was sustained by another court, but further appeal to 
the House of Lords resulted in a reversal of the verdict 
that a ship was not a factory. It was a factory to the 
plaintiff in the action, because that was where he was 
earning his living; the ship was in drydock and it was 
a factory, therefore the workman’s family were en- 
titled to recover. : 

A new railway of military strategic importance is 
contemplated in England, connecting the port of 
Southampton with the north and center of the coun- 
try. Southampton is now the sixth port in Great 
Britain, and is utilized instead of Portsmouth as the 
embarkation port for the troops. At present, it is 
only served by one railway, and if connection is de- 
sired with the north of the country it is quicker to 
travel via London. This deficiency of railway com- 
munication would be seriously felt in the event of 
war, since, if the present railway were interrupted, 
Southampton would be completely isolated. It is 
therefore proposed to establish direct communication 
between the port and the military depots and manu- 
facturing centers of England, so that in the event 
of hostilities men and stores could be quickly trans- 
ported from the North to the Southern port. 

Major Renard, the celebrated military aeronautical 
expert, has devised a new airship which it is claimed 
will be superior to that of M. Santos-Dumont. A new 
type of motor has been constructed by this engineer 
at the government works at Meudon, but so jealously 
has its construction been guarded, that no particulars 
regarding its design are known outside government 
circles. It is claimed, however, that the motor gener- 
ates sufficient speed to enable the aerostat to be navi- 
gable in all weathers, save a gale. The preliminary 
experiments with the vessel will be carried out in 
October and November. They are to’ be of a very severe 
and exacting nature, in order to prove the possibilities 
of the propelling engine. One trial is to consist of a 
trip from Meudon to Rouen and back, a total distance 
of 170 miles. Major Renard is confident of accomplish- 
ing the journey without a single stopp: <e and at a fair 
rate of speed. 

Owing to the great success that has attended the 
inauguration of the turbine passenger steamer “King 
Edward” on the Clyde, a fresh interest has been stimu- 
lated into this new method of marine propulsion. The 
“King Edward” is to be taken round to the English 
Channel and will ply for a short while between the 
various English and French pleasure resorts. If the 
turbines prove as successful on these routes the trans- 
channel packets will in all probability be constructed 
upon the turbine principle. When the Hon. C. A. Par- 
sons, the inventor, delivered a lecture before the In- 
stitution of Engineers and Shipbuilders in Scotland 
upon the marine steam turbine and its application vo 
fast vessels a short while ago he stated that he was 
particularly interested in its:installation upon Atlantic 
liners, and summarized the advantages that would 
accrue from its inception, such as increased speed, due 
to reduced weight, economy of steam, absence of vibra 
tion and greater cabin accommodation. 

The dangers of the process of storing petroleum in 
underground tanks were strongly exemplified in Lon- 
don recently. A firm in Hackney Wick had twenty- 
five of these underground tanks filled with petroleum. 
The system of discharging water through five separate 
intercepting chambers was conceded to thoroughly ex- 
tract all but the smallest portion of the spirit. A 
heavy storm broke over the district during the after- 
noon, and the sewers failed to cope with the heavy 
rush of storm water. Consequently a large amount of 
water found its way to these tanks and washed away 
from three of them the puddling clay with which they 
were sealed. A large quantity of spirit was thus 
liberated The storm was followed by a fire in the 
vicinity of the petroleum tanks, and while the fire- 
men were engaged in its subjugation the petroleum 
flowing through the streets with the superfluous water 
exploded with terrific violence. Four people lost their 


lives and several were injured. Fortunately the con 
cussion did not disturb the other tanks, otherwise an 
appalling catastrophe would have ensued. 
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Electrical Notes, 

The Marconi station installed on the Nantucket 
lightship has proved to be very successful and several 
transatlantic steamers have been able to communicate 
successfully with the shore by its aid. 

The Swedish government is considering plans for 
the substitution of electricity for steam on all the 
Swedish railroads, water power being so abundan, 
that large economies would be effected. . 

The Rochester Railway Company will begin on 
October 1 to run a trolley car between variovs parts 
of the city and the theaters. A charge of 25 cents will 
be made for the car service, besides the cost of the 
theater tickets, to which the car coupon will be at- 
tached. 

The principal electric railway company in Berlin 
will award two prizes of $750 and $375 each to the 
best and second best speed indicator for electric cars. 
The conditions which such a device must fulfill are 
numerous. The maximum speeds are to be indicated 
to the motorman by means of visible or audible sig- 
nals. The device must be also so simple and durable 
that the jarring of the car will not affect its opera- 
tion. The competition closed on September 1. 


An experiment with electric traction for the towage 
of barges is to be made on the River Lea, in England. 
A pair of rails are to be laid down on the towpath of 
the river, upon which will run a small hauling trolley 
propelled by the overhead system. It is anticipated 
that by this means the transit of barges along the 
river will be considerably accelerated and cheapened. 
If this experiment proves successful, it is intended to 
establish a similar system of electric traction in con- 
nection with the various canals and waterways of 
the country. The traffic of goods by barges is very ex 
tensive in England, owing to the cost of transport 
being much lower than that of the railroad. 


During the first six months of this year the Central 
London Electric Railway carried 20,385,739 passengers. 
of this total 2,190,000 were workmen who traveled the 
round journey of 13 miles for half fare—2 cents, The 
earning capacity of the line has been $4,759 per mile 
per week, and a dividend of 4 per cent was declared. 
The new electric trams which run from the Shepherd's 
Bush terminus of the railroad to the more distant 
suburbs has resulted in the conveyance of 5,000 addi- 
tional passengers daily. The company now states 
that they have satiscactorily solved the vibration prob- 
lem. Experiments have been carried out with a modl- 
fied engine which so far has overcome the effects of 
vibration. The company also are experimenting wiih 
the idea of dividing the power so that the weight of 
the engine is distributed over the entire train, and the 
force of impact due to the weight of the engine on 
the rails is thus considerably decreased, 


It is stated by The Engineer that the General Blectric 
Company of Berlin has just completed near Naples, 
in the Valley of Pompeii, an installation for the trans- 
mission of electric energy, all the conductors used 
being of aluminium. This installation comprises three 
horizontal turbines of 150 horse power, working at 
190 revolutions per minute. These turbines each drive 
a tri-phase alternator, and the current, at a tension of 
3,600 volts, is led along three aluminium lines to 
Pompeli, Sarno and Torre Annunziata. The first of 
these lines, which has a length of about 3 kilometers, 
leads to a sub-station comprised of two three-phase 
transformers of 45 kilometers. The second line, which 
leads to Sarno, has a length of 15 kilometers; it con- 
ducts the current to a tri-phase motor working at 3,500 
volts, and driving a continuous-current dynamo of 36 
kilowatts capacity. This installation supplies a three- 
wire system at a tension of 240 volis. Finally, the line 
to Torre Annunziata has a length of 3.5 kilometers, the 
current serving for motive power in the maccaroni fac- 
tories in the district. 


From a report in The Pall Mall Gazette it will 
be seen that the syntonic system of wireless telegraphy 
is not yet being used in His Majesty’s navy: When 
“war” was declared Vice-Admiral Wilson very cleverly 
turned to account his thorough grasp of the new 
method of signaling. To the signal staff of his flag- 
ship he gave orders that they should not work their 
own wireless instruments, but should use these to read 
off the messages transmitted between the enemy's 
ships when the latter were near enough. ... By 
thus using his wireless telegraphy instruments as 
ears instead of tongues, Vice-Admiral Wilson was 
enabled to gather a good deal of valuable information 
about his opponent. Sir Gerard Noel, the Commander- 
in-Chief of “B” fleet, it appears, adopted the ordinary 
naval code for his war signals, with the slight altera- 
tion that instead of making only three letters he made 
five, two of which were dropped when deciphering the 
message. It did not take the quick-witted signaimen 
of “X” fleet long to get the key to “B” fleet’s code 
sufficiently to read all of its messages that were picked 
up by their instruments. Vice-Admiral Wiison took 
good care to issue for his own fleet a code that could 
not be deciphered by the tt. 
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NEW 5-INCH SEGMENTAL WIRE-WOUND GUN FOR THE 
UNITED STATES ARMY 

if one were asked to name the particular imple 
ment of war which is called upon to do the hardest 
work and endure the heaviest and most destructive 
stresses, he would not be very far wrong if he selected 
the modern breech -loading rifle 
There is certainly no product of the 
forge and the machine-shop that is 
subjected to such extreme care, 
both in the selection of the raw 
materials and.in the various details 
of its fabrication, as is bestowed 
on the high-powered rifle of to- 
day Broadly speaking, the prob- 
lem in gun manufacture is to se- 
highest 
strength and endurance for a mini- 
mum weight of material It isa 
well-known fact that the strength 


cure the qualities of 


and lasting qualities of steel are 
directly proportional—other things 
being equal to the amount of 
working to which it is subjected 
during manufacture and, since 
the work that can be put into the 
steel is inversely proportional to 
its bulk, it follows that, in the 
manufacture of ordnance, the small- 
er the section of the elements of 
which the gun is built up, the 
greater will be the tensile and elas- 
tic qualities of the finished piece. 

If the above proposition be true, 
it will be substantiated by the his- 
tory of modern ordnance; and a 
brief review of the subject shows 
that with the increase in the 
Strength of guns there has been 
an increase in the aumber of parts 
of which they were built up, and a 
decrease in the sectional area of 
these parts themselves. The cast- 
iron gun of the era of the Civil War 
was formed in one piece, and the best that it could 
do was to show a muzzle velocity of 1,500 feet per 
second. A single reinforcing hoop was then shrunk 
over the breech of the gun, and its effect was seen 
in an increase in the ratio of power to weight. This 
improvement opened up the way for the “built-up” 
guns which consist of a large number of separate ele 
ments, each of which is carefully worked, annealed 
and oil-tempered, in the 
effort to produce the 
highest possible results 
in elasticity and ulti- 
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mate strength. Coupled 
with these qualities is 
the advantage that, in 
a gun consisting of 
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diameter, less than that of the tube, and then enlarged 
by heating and shrunk on. The great tensile strain 
resulting from the shrinkage of the hoops throws the 
metal of the inner tube into a state of initial com- 
pression. The result of this is that the shock of dis- 
charge is felt throughout the whole body of the gun 








The Core of Involuted Sheets Assembled Ready for Winding. 


from bore to circumference, and every particle of the 
metal does its share of useful work. The system of 
built-up construction has undoubtedly been brought 
to a high stage of excellence, as shown by the fact 
that modern built-up guns secure a muzzle velocity 
of 3,000 feet per second with a maximum chamber 
pressure of 17 tons to the square inch. 

The method of securing the desired initial compres- 
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ciently large to contain unsuspected defects which can- 
not be detected even by the most careful examination. 

With a view to remedying these defects, the 
system of wire-wound gun construction was intro- 
duced, the credit for its inception being due to Mr. 
Longridge, in England, and the credit for its develop- 
ment and commercial introduction 
being due to the well-known Arm- 
strong firm. In this system the 
gun consists of'an inner tube about 
which is wound a ribbon of steel, 
the accumulated tension of the 
winding being calculated to produce 
the desired initial compression at 
the bore. Over the wire-winding is 
shrunk on a series of jackets as in 
the hooped gun. The system may be 
described as a compromise between 
the hooped gun and the fully devel- 
oped wire-tube gun, which is repre- 
sented by the piece which forms 
the subject of our accompanying 
illustrations. 

In the Brown segmental wire-tube 
gun we have the highest possible 
development of the wire- wound 
system. Judged by the ballistic 
results achieved at the Government 
proving grounds, it is—weight for 
weight—by far the most efficient 
weapon in the world, and there is 
now under construction a 4%-inch 
gun, which, if it passes satisfac- 
torily its proving test, will be so 
far in advance of any existing ord- 
nance as to be positively in a class 
byitself. Inthe Screntiric AMERICAN 
for November 28, 1896, we published 
a description of the Brown system 
as applied in the 10-inch rifle which 
has lately been completed for the 
United States Government. The 
piece consists of a thin liner which 
forms the bore, a segmental tube 
wound with wire, and a jacket. The segmental tube 
consists of a large number of thin, tapered plates of 
steel which are assembled and clamped together, and 
are then wound with wire under a constant tension. 
The assembled segments form a kind of arch to sustain 
the accumulated compressive effect of the winding; 
and, owing to the fact that they are cold-rolled 
to their finished size, it is possible to secure 
in them a far higher 
quality, both as to ho- 
mogeneity and compres- 
sive strength, than is 











possible in the inner or 
A-tube of an ordinary 
built-up gun. The 

















many separate sections, 





the possibility of un- 
seen flaws in the metal 








is reduced and the relli- 
ability of the piece is also proportionately increased. 

In addition to these advantages, the metal in the 
finished built-up gun is thrown into a condition of 
initial strain which eminently prepares it for meeting 
the encrmous stresses imposed at the moment of firing. 
The built-up gun consists of an inner tube, containing 
the bore with its rifling, and a number of superim- 
posed hoops, which are turned to a carefully calculated 
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sion of the metal at the bore of the gun by shrinking 
on steel hoops is open to the objections that it is 
exceedingly expensive, the best guns costing a thou- 
send dollars per ton weight of gun, and that it is 
not possible to determine with absolute certainty just 
how much initial strain exists in the gun after shrink- 
age. Moreover, in spite of the great care exercised in 
manufacturing the tube and hoops, these parts are suffi- 





Group of Involuted Steel Sheets, 


Longitudinal Section. 


cheapness of manufac- 
ture, furthermore, en- 
ables them to be pro- 
duced at a cost below 
that of the tube. This 
10-inch gun was planned in the early days of smoke- 
less powder, and was designed for powder containing 
66 2-3 per cent per cent of nitroglycerine. In its recent 
Government test, when it was fired with a 35 per cent 
nitroglycerine powder, it was found that the chamber 
was not large enough to contain as much of the new ex- 
plosive as was necessary to give a muzzle velocity of 
2,800 feet per second. The chamber has now been en- 
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NEW 5-INCH, SEGMENTAL, WIRE-TUBE GUN FOR THE UNITED STATES ARMY. 
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larged to the required dimensions, and, judging from 
the results already achieved, when the gun gave its 575- 
pound shell a velocity of 2,503 feet per second, it is 
fully expected that the desired velocity of 2,800 feet per 
second will be obtained. The piece will then equal in 
velocity the navy 10-inch gun; but, as the shell fired 
from the Brown gun is 75 pounds heavier than the 
navy shell, and of the two guns the Brown is 7.4 tons 
lighter, the resultant muzzle energy and the foot tons 
of muzzle energy per ton weight of gun will be consid- 
erably greater, as is evident from the table below: 


| . 
} | weight Muzzle |Foot Tons 


| 
f Energ 
Length | Weight |of Shell) Energy pny — pi 


in Feet.|inTons.| in | in Foot waste 
| Pounds. Tone, _— 


Gun. 


575 | 81,208 1,204 
| 500 27,216 815 


Brown Segmental Wire 
Tabe Gun ove ee 26.0 
PT Sens cimeante’ ov ST be 33.4 





The above table tells its own story, and to anyone 
who has followed the de- 
velopment of modern ord- 
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form shown in the accompanying illustration. Bight- 
een of these curved plates are superimposed on each 
other and assembled into the annular circular form 
shown in the illustration. They then are fastened by 
screw-bolts to two rings, one at the breech, and the 
other at the muzzle. Then more clamps are applied 
to the assembled segments, and a tapered lining-tube, 
rough-bored to 4 inches internal diameter, is forced 
by hydraulic pressure into the segments. More clamps 
are then added, one at every 4 inches of length. The 
lining-tube is then pressed home to its final position 
under a hydraulic pressure of about 50,000 tons. The 
structure is placed in a lathe and the outside of the 
segments is turned to a cylinder stepped with shallow 
shoulders at eight different points. The ‘structure is 
then placed in another lathe, fitted with a gear for 
winding on the wire at a specified tension of 2,600 
pounds per wire, or about 128,000 pounds per square 
inch,, The end of the first wire is fastened by a plug 
into a hole in the first shoulder and is wound from 
there to the breech and back again to the shoulder, 
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“II. The metal of the segmental core, by virtue of 
the magnitude of its frictional adhesion, is as avail- 
able as a source of longitudinal strength and trans- 
verse stiffness as the same thickness of solid steel. 

“III. The division of the core into parts gives it 
an advantage over the same thickness of solid metal, 
in that a crack or incipient rupture at any point will 
not depreciate its usefulness; whereas a flaw in the 
solid metal may induce rupture, 

“IV. The distribution of the wire windings secure 
a practically uniform compressive resistance in th: 
firing tube, throughout its length, and without exceed 
ing 90 per cent of the elastic strength of the tightest 
wire, the lining tube was probably compressed so that, 
with 50,000 pounds per square inch of powder pressure, 
it was not required to exert a tensile resistance.” 

With this testimony of Prof. Denton to the longi- 
tudinal and tangential strength of the assembled “seg- 
mental core” before us, it is interesting to note that 
the cost of the segmental tube would be materially 
reduced, Moreover, to the above undoubted advantages 
is to be added another of 
scarcely less importance, 





nance and is familiar with 
the best that has been 
done, it will be seen that 
the development of 1,204 
foot tons of energy per 
ton weight of gun has 
never been approached, 
the nearest to it being 
that of the Krupp 50- 
caliber 12-inch gun which 
develops $46 foot tons per 
ton weight of gun. 

Since the design of the 
first 5-inch gun was 





brought out, Mr. Brown 
has developed an impor 
tant improvement by sub- 
stituting for the straight 
segments as used in 
that gun aé_e series of 
overlaid curved steel plates, 
as shown in our illustra- 
tions. The plates are 
formed from sheet steel, 
varying in thickness from 
1.7 to 0.4 inches, which is cut to the desired taper, and 
rolled in a special mill to the involute form shown in 
one of the accompanying illustrations. The substitu- 
tion of these involutes for the longitudinal segments 
is a logical step along the line of development which 
is being carried out so successfully in this gun. The 
substitution of straight segments for the inner tube 
of the accepted type of gun was made, as we have seen, 
with a view to securing more thorough working and 
higher quality in the steel. The thinness of the 
curved sheets, and the thorough working and subse- 
quent inspection to which they are subjected, insure 
a yet more perfect condition of the core. 

The following description of the process of manu- 
facture applies to a 5-inch gun which was built as 
a type piece and subjected to trials at Sandy Hook. 
The report of these firing trials, as made by the officer 
in charge, certainly does not betray any partiality for 
the gun, and therefore, particular value attaches to 
the fact that the results of the trials, as gathered 
from the report, prove that the gun has not merely 
achieved, but has consider 





LOOKING NORTH THROUGH THE SWING-SPAN OF THE NEW BRIDGE. 


Clear width of roadway, 42 feet. 


where it is fastened by plugging. The same process 
is repeated at each shvulder, the winding being car- 
ried to the breech ring and back to the shoulder from 
which it started. After the desired number of wind- 
ings have been put on, the chase jacket is forced on 
with hydraulic pressure and a threaded muzzle cap is 
screwed into place. The trunnion jacket is then 
shrunk on, the liner is bored and rifled, and the breech 
mechanism fitted, leaving the gun ready for mounting. 

We have before us a report by Prof. J. B. Denton, 
of Stevens Institute of Technology, of a mathematical 
analysis of the stresses of the 5-inch gun. From the 
summarized conclusions we quote the following: 

“I. By means of the tension due to the wire wind- 
ings all parts of the segmental core or tube will be 
bound together with sufficient pressure to cause the 
frictional adhesion between its curved lines of di- 
vision to exceed the shearing forces which would be 
transmitted along these lines in a forged tube of the 
same thickness, when fired with powder developing 
the highest current pressures. 


namely, that whereas the 
manufacture of hooped 
guns can be carried out at 
only four establishments 
in this country, the manu- 
facture of this type of gun 
is so simple that it could 
be carried on in any ma- 
chine-shop where there is a 
crane to handle it and a 
lathe of sufficient length to 
turn it; which means that 
there are at least a half- 
hundred shops in_ the 
United States that could 
safely contract for the con 
struction of a number of 
these weapons. 

Citeitamcagidapipttbicietanisateas 
THE WILLIS AVENUE 

BRIDGE OVER THE 
HARLEM RIVER. 

The opening of the hand- 
some bridge which has 
just been completed across 
the Harlem River at Willis Avenue forms another 
important link between Manhattan Island and the 
suburban districts to the north of it. The new struc- 
ture was commenced about three years ago, but its 
completion has been delayed beyond the time original- 
ly intended. 

Although the length of the river-crossing is incon- 
siderable compared with th2 great structures which 
are being built across the East River, the overall 
ler.gth of the Willis Avenue Bridge entitles it to rank 
among the notable city bridges of the world. Its total 
length overall is 2,507 feet, and its total width overall, 
from railing to railing of the sidewalks, is 70 feet; 
while 6,200 tons of steel was used in its construction. 

Commencing at the southern entrance at 125th 
Street, the bridge consists first of a masonry approach 
345 feet in length. This is followed by 259 feet of 
short, plate-girder spans, carried on mavonry piers, 
the last of these spans resting upon the fixed pier of 
the central swing-span. The latter is 310 feet in length 
between end pins, and provides two clear channel 
openings each of 108 feet 
width. To the north of the 








ably exceeded, the contract 
requirements. Unfortu 
nately, it was mounted 
upon a carriage designed 
for guns of far less power, 
and it was impossible to 
carry the velocity to as 
high a figure as the gun 
was capable of securing, 
Owing to the risk of injur- 
ing the carriage. The insuf 
ficiency of the carriage was 
foreseen and _ inevitable, 
and it in no way reflects 
upon the capabilities of the 
piece. In the construction 
of the segmental core, 





sheets of steel one-seventh 
of an inch thick, 30 inches 
wide and 19 feet long are 
cut into two pieces along 
a diagonal line, the result 
ing halves being each 24 
inches wide on one end, 6 
inches on the other, and 
19 feet in length. One edge 


of the plates is planed to 
a curved bevel fitting the 
curvature of the outside of 
the lining tube, and each 
piece is bent in special 
rollers to the involute 


et. 





THE NEW WILLIS AVENUE BRIDGE OVER THE HARLEM RIVER. 


Swing-span, 310 fect ; fixed span, 250 feet; total length, including approaches, 2,507 feet, 


swing-span is a bowstring 
truss, 250 feet in length 
between end pins. To the 
north of this truss are 
six plategirder spans, of 
a total length of 113 feet, 
followed by nine similar 
spans covering a length of 
479 feet. The street grade 
is finally reached by 
means of a 200-foot ma- 
sonry approach, 

The most notable feature 
of the bridge is the swing- 
span and the adjacent 
bowstring truss. Both 
are constructed on the 
riveted system, the top 
and bottom chords con- 
sisting of built-up box 
sections, the web members 
being built-up latticed 
struts and. ties The 
swing-span is similar in 
contour to the swing-span 
of the Third Avenue 
Bridge over the same 
river, which was opened a 
few years ago. An en- 
deavor has been made to 
secure gracefulness of out- 
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line by 


substituting curved lines for the straight 


lines with which we are familiar in the typical pin 


connected truss-bridge and the attempt has cer 
tainly heen successful The draw-span measures 
45 «=6feet from center to center of the trusses 
which are 48 feet in depth between the centers of 
the chords at the deepest part of the truss over the 


center plier 


4 clear roadway of 42 feet is provided, and the 
effect, as seen in the accompanying photograph, is 
certain'y spacious and imposing The sidewalks are 


9 feet in width They are carried on cantilever trusses 
at right angles from, 
The floor of the 


bridge consists of transverse floor beams which extend 


which are riveted to, and extend 


the bottom chords of the trusses 


from truss to truss, with longitudinal stringers riv- 


eted between them, the whole being covered over with 
buckle-plates on which is laid a concrete and asphalt 
road way 

The extensive sub-aqueous foundations called 
for 33,600 cubic yards of concrete and masonry 


below the water-line, and in the piers and abut 





ments, above water, there are 23,800 cubic 
yards of masonry The total cost of the 
structure was $1,500,000 
nen Se 
HOW MONEY IS MADE * 
BY MARCUS BENJAMIN ra Dp 


The Mint in 1792, 
and is the parent institution of its kind in the United 
coining mints being in New Orleans 
rhe first mint building in Phila- 
erected on the side of Seventh 
Market Street, but before. many 
it was found too small for use, and the cornerstone 
which is on the north side of 


Philadelphia was established in 





States, the other 
and San Francisco 
delphia 


Street 


was east 


above years 
of the second edifice, 
Chestnut Street below Broad Street, was laid oh July 
4, 1829, but it was not ready for occupancy until four 
It is of marble and in the Grecian style 
In 1854 the building was made entire- 


years later 
of architecture 
alterations 
interior to comply with the 
with the growth of 


ly fireproof ind since then numerous 


have been made in the 


requirements of the times But 


the country and the increasing demands upon the 


mint for coinage, the building has again grown too 


small, and a new mint has been erected on Spring 


Garden Street, near Seventeenth Street Many inter 


esting memories are associated with the old structure 


and it would be pleasant to recall the work of the 
distinguished men who have been connected with it 
such as James CC. Booth, the melter and refiner, who 


Jacob B. Eckfeldt. 


who was suc 


was succeeded by D. K. Tuttle 
William 
ceeded by Charies E 


still in the 


Barber 
Barber Of these Messrs 


assayer, and engraver 


Barber 


and Tuttle are service There is only 


space to mention one among the interesting rules, 


which required that provision should be made “for 


the care and feeding of watch-dogs but it illustrates 
which the Mint 


the primitive methods by was cared 


for in early times 
The process by which the ore from the mine is 
changed into the new and glittering 
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is accomplished by weighing out quantities of gold 
and copper, or silver and copper, which are then melted 
together in a large black-lead crucible; and after the 
molten metals are thoroughly mixed they are poured 
into cast-iron molds to produce rectangular bars called 
in size according to the denom- 
Thus, 


ingots,” which vary 


ination of the coin for which they are intended 















MACHINE—USUALLY CALLED A 


UPSETTING 


“MILLING” MACHINE, 


the ingot for the “double eagle” is 12% inches long, % 
inch thick, and 1 inches wide, and weighs 80 ounces, 
while the 


ingot for the silver dollar is 124 inches 
The ingot 
which it 


long, % inch thick, and 1% inches wide 
is then heavy 
issues in long narrow strips. This operation is called 
“breaking down,” and metal hard and 
springy, and if continued would cause it to crack and 
split. In this the 
nealed by being heated in a furnace to about 1,500 deg. 
F., where they remain for about an hour and a half, 


passed between rolls from 


makes the 
order to 


prevent strips are an- 
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so that an inch and a half of the end may be pointed 
or flattened, and greased with tallow to permit their 
passage through the dies of the drawbench. 
The drawbench consists of two independent sections, 


easy 
each of which has two dies regulated by set-screws, 
and between these dies the pointed end of the strip 
is passed, being seized by the jaws of the carriage, 
reduces 
possible to standard weight. 
blanks or 
from either end. When the 
they are taken 


drawn by means of an endless chain, which 


the strip as nearly as 


This is ascertained by weighing sample 


planchets that are cut 
weight 
pointed ends cut off, 


strips are deemed of proper 


to the cutting shears and the 


after which they pass to the cutting press, where, 
by means of a steel punch working into a matrix, 
the planchets are cut therefrom. These blanks are 


they are 
lye composed 


then taken to the washing-room, where 


cleansed from grease by 


of soap, water 


washing in a 
After rinsing in 
water they are dried in a large copper pan heated by 


borax, and clean 


steam then carefully examined on the 
blanks separated from 


coins, 


They are 
selecting table and all perfect 
ones, and, in the case of gold 
following weights: “Double eagle,” 516 
grains; 258 grains; “half eagle,” 129 grains; 
and “quarter eagle 64.5 grains, although an allow- 
ance of half a grain is permitted in the case of the 
“eagle,” and a quarter grain in 
This weight is de- 


the imperfect 
must have the 
“eagle,” 


“double eagle” and 
the “half” and 
termined in the adjusting room, where each piece is 
balance, and, if heavier than the 
limit, is reduced by filing its edge, whereas if lighter 
it is condemned and returned to the melter. The ac- 
cepted planchets are then taken to the milling ma- 
chine where the raised edge, technically called “mill- 


“quarter eagle.” 


placed upon the 


ing,” is put on them. 

The machines milling 
simply upsetting devices, and the former designation 
often familiar minting pro- 
cesses. We illustrate the latest type, which has just 


known as machines are 


misleads one not with 


been installed. Its duty is to upset the blank after 


it leaves the cutting press by passing the piece be 
tween a segment and a revolving disk, shown at the 
extreme upper left-hand 
tube. Grooves are cut in the disk and 


a sharp tool, and the shape of the grooves has been 


corner, just below the feed 


segment by 


the subject of considerable experiment in order to give 
finished coin 


as square an 
without 
power compound-wound motor running at 375 revolu- 
rotary movement 
The disk 
blanks are fed by 


edge as possible to the 


producing a fin It is driven by a 3 horse 


tions per minute, and transmits a 


disk 


to the 
60 revolutions per 


back-gears, runs at 
The 
the operator into the tube and are pushed against the 
disk by a small feeder, and the friction on the disk 
inside of the segment 


through 
minute 


carries the blank around the 
and then it into a box This 
chine will half-dollars per 
the machines for other denominations will turn out a 
proportional Nine of these machines, ex- 
cepting the motor, designed and built at the 
U. S. Mint, and it is the intention of the authorities 

to gradually work into the design- 


drops upsetting ma 


upset 575 minute, and 
amount 
were 





coin is long and tedious, but a brief 
summary of the principal steps may 
The ore as it 


first 


be of some interest 
comes from the ground must 
pass through the smelting process, 
by means of which the metal is ex 
tracted and converted into bars of 
gold or silver, the methods natural 
ly varying, according to the char 
acter of the ore and the locality 

idea of the 


Some enormous 





amounts that have been handled by 
the various mints and assay offices 
the statement that $2, 
total 


is shown by 
996,763,252.27 represents the 


amount of coinage of the various 


mints of the United States from 
the establishment of the Phila- 
delphia Mint to the end of 
June, 1900 Of this great amount 
the total gold coinage was $2,167, 
088,113, the total $796,171,- 
] and the total minor coinage 


159.55 
$33,503,969.72 The 


silver, 


amounted to 


bars of gold or silver, known as 


“bullion,” are carefully assayed, 
either at the Mint or at one of the 
assay offices in New York city, 
Helena, Mont., or Denver, Colo.,+ 
and from these the coins are 
made. The first step consists in 
preparing an alloy for coinage of the, refined gold 


or silver, which is nearly pure, with copper, and this 


*Por the information contained in this arti¢le the writer is greatly 
indebted to the courtesy of the Hon. George FE. Roberts, Director of the 
Mint. 

*The assaying process is briefly deserihed in an article by the present 
writer on “The Methods Emvltoved by the Assay Commission” that 
eppeared in the Sorzmwriric Amenioan for May 19, 1900, 








THE NEW MINT, SPRING GARDEN STREET, PHILADELPHIA. 


according to the heat.of the furnace and the size of 
the strips. They are then cooled in water and each 
strip wiped dry, after which they are finally passed 
through the rolls. “Double eagles’ and “eagles” pass 
through the finishing rolls three times, while “half” 
and “quarter eagles” must go through at four 
times. The strips are again annealed, cut in two for 
convenience in handling, taken to the pointing rolls 


least 





ing and building of several special 
machines for coining operations. 
The advantage of the milling 
process is that it protects the sur- 
face of the coin from abrasion. The 
milled pieces must be again cleaned 


and softened, which is accom- 
plished by annealing them at a 
cherry-red heat, after which they 


are dipped into a solution of sul- 
phuric acid and water sufficiently 
strong to clean and brighten them. 


They are then rinsed in boiling 
water and shaken in sawdust to 
dry them, after which they are 





ready for the stamping press. Be- 
fore stamping a brief description 
of the die is necessary. The de- 
sign being selected, a drawing is 
made the exact size of the coin re- 
quired, and from drawing a 
tracing is taken for the purpose of 
transferring the design to the die. 
covering 


this 


This is accomplished by 
the surface of the die, which has 
previously been made smooth,/with 
a thin coating of transfer-wax; on 
this wax the tracing is reproduced 
by rubbing, leaving the design on 
the steel, and as tus is easily ob- 
is best te go over the 
The next step 


literated it 
lines with a sharp-pointed instrument. 
is to remove the steel in the die by means of chisels 
and gravers, so that a relief may be had on the coin. 
From time to time, proof 
impressions are taken until the desired result is ob- 
hardened, after which it is 
These dies are then ad- 


as the work progresses, 


tained The die is then 
ready for use in the 
justed in the stamping presses and the blanks fed to 


press 
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the press through a vertical tube, and as each piece 
reaches the bottom of the tube steel feeders carry it 
over between the dies and place it in a steel collar, so 
that when the dies close upon the planchets it will 
make the obverse and reverse impressions on the 
coin. According to a description of the process in 
the Philadelphia Mint it is said that “double eagles” 
and “eagles’’ may be struck at an average rate of 80 
a minute, while for the “half” and “quarter eagles” 
the average rate is 20 per cent greater. The pressure 
required in the stamping press to produce a sharp, 
clear impression of the “double eagle’ is said to be 
175 tons, while only 120 tons are required for the 
“eagle,” 75 tons for the “half eagle,” and 40 tons for 
the “quarter eagle.” The silver dollar, half dollar, 
and quarter dollar are struck at the same average 
rate as the “double eagle’ and: “eagle,” while the 
speed for the dimes is equivalent to-that of the smaller 
gold coins. The pressure used in stamping the silver 
coins is 150 tons for the dollar, 110 tons for the half 
dollar, 80 tons for the quarter dollar, and 40 tons for 
the dime. From the stamping press the coins pass to 
the counting room, where they are put up in proper 
quantities for distribution. All coins but cents are 
counted in the usual way, the iatter, however, are 
counted by means of a kind of screen. There are 
1,000 depressions in it the exact size of a cent. The 
coins are brought from the machines in pails and a 
quantity are thrown upon the counting-screen, which 
is shaken until each of the depressions is filled. The 
cents are then tied up in coin sacks. In this very brief 
summary of the process by which the 
coin passes from the bullion to the fin 
ished money many of the important de- 
tails have necessarily been omitted, but if 
there is any one thing more than another 
that is of conspicuous interest in the 
mints and assay offices of the government. 
it is the fact that nothing is lost. Every 
bit of metal is carefully accounted for, 
and defective blanks are promptly re- 
turned to the melter. Every kind of 
waste material that is likely to contain 
gold is preserved. The floor of the melt- 
ing room is swept each day, and the 
gatherings are mixed with a suitable flux 
and thrown into a crucible. “Sweeps” 
consisting of broken crucibies and dip- 
ping cups, all ashes from the fires, burned 
gloves, aprons, sawdust, and packages in 
which bullion has been sent to the mint, 
settlings in catch wells and roof gutters 
are carefully preserved. It is reported 
that sales of such “sweeps” at the Phila- 
delphia Mint have yielded a return as 
high as from $18,000 to $20,000 a year 
from the melting department alone. 


THE WRECK OF THE SANTOS-DUMONT 
BALLOON. 

All those who are interested in aerial 
navigation must welcome the news that 
M. Santos-Dumont is constructing a new 
balloon which will be ready early in Sep- 
tember. It will have the same cubical 
capacity as the one which came to grief 
on August 8, but instead of being cylin- 
drical, it will be ellipso.cal in shape, and 
the small interior balloon used for giving 
a greater or lesser inflation, instead of be- 
ing at one end, will be placed in the mid- 
dle. The illustrations which have come to hand of 
the unfortunate accident to Santos-Dumont’s balloon 
on August 8 are very interesting, and they show how 
near he came to being seriously injured. On the 
morning in question he left St. Cloud at 6:12 and 
reached the Eiffel Tower in nine minutes. When half- 
way back, about fifteen minutes after he started, he 
noticed that the front of the balloon was collapsing, 
which seemed to indicate that gas was escaping. He 
at once attempted to drive air into the small balloon, 
or balloonet as it is called, but the motor refused to 
act. When the gas left the rear of the balloon, the 
silk hung in flabby folds which threatened to catch 
the screw. M. Santos-Dumont was afraid of an explo- 
sion, which would inevitably be followed by a fall, so 
he stopped the motor, and the balloon was at the 
mercy of the wind. It drifted about for a time and 
finally, after striking the chimney, went down be- 
tween two sections of the Exposition Trocadero 
Hotel, where it hung suspended, as shown in our en- 
graving, which is reproduced from I’Illustration. 

The balloon lay at an angle of 60 degrees, the 
screw resting on the roof of one of the lower pavilions 
of the hotel. M. Santos-Dumont climbed up to the 
roof by means of a rope which was lowered to him 
and escaped without injury. When the firemen ar 
rived he helped direct the salvage operations. He 
first ascertained that the motor had not been damaged. 
Ropes were then fixed to the framework and the 


balloon was finally lowered to the yard. The aero- 
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naut at once announced his intention of building 
another airship to compete for the Deutsch prize, the 
competition closing for the year on September 15. 
If the prize is not won within five years, beginning 
April 15, 1900, the offer of M. Deutsch will become 
void. Until someone succeeds in gaining the prize 
M. Deutsch will turn over to the committee of the 
Aero Club the sum of 4,000 francs each year for 
distribution among those most deserving of encour- 
agement. 
———>-- 
The Ruby. 

In trade three classes of rubies are distinguished— 
rubies of the Orient, rubies of Siam, and spinel rubies. 

The different varieties called balass rubies, Brazil 
rubies, rose rubies, rubace rubies, rock rubies, Si- 
berian rubies, etc., cannot be compared at all with the 
preceding, of which they have neither the composition 
nor the constitution. Apart from the balass ruby, 
which from a scientific view-point does not differ from 
the spinel ruby, all the others are, properly speaking, 
only colored quartz or feldspar. The ruby of the 
Orient is the first of all colored stones in beauty, as 
in price. Its marvelous hue is that of the human 
blood, as it jets from an open artery, that of the 
red ray of the solar spectrum at its maximum in- 
tensity. 

The ruby is one of the most exquisite products of 
nature, but it is becoming rare and more rare to find 
it perfect. It even causes atonishment to find an 
Oriental ruby as large in size as the topazes and sap- 
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phires of the same countries. If it reaches a certain 
size it is almost always filled with defects. 

Rubies of all sizes are put to use. The smallest, 
down to 20 or 30 to the carat, are employed specially 
for delicate jewels, for numbers, figures, etc., Many 
of the smallest are cabochons. When a ruby exceeds 
the weight of a carat it commands a high price. A 
ruby may fetch ten or twenty times the price of a 
diamond of the same weight if it is really of a superior 
quality. 

It may be interesting to give the figures at which 
rubies were valued fifty years ago. They were much 
lower than to-day. A perfect ruby of one carat was 
priced at 240 francs; of two carats, 960 francs; three 
carats, 3,600 francs; five carats, 14,400 frances; and 
six carats, 24,000 francs. 

In general the cutting as a brilliant is alone suit- 
able for a fine ruby. The ruby is very hard, almost 
as high as the sapphire. It was but little used for 
engraving in ancient times, doubtless because of the 
difficulty of finding those offiering a sufficient surface, 
a reason more platsible than the explanation that the 
wax adhered to seals made with this substance. The 
two engraved rubies seen at the Mineralogical Museum 
of the Garden of Plants prove that successful work of 
this kind is well nigh impossible. 

The carbuncle, to which the ancients attributed 
fantastic properties, was no other than the ruby. 
It served, as is said, to give light to certain large 
serpents or dragons whose sight had been enfeebled by 
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age; they bore them constantly between theiy teeth, 
and laid them down only for eating and drinking. It 
is even claimed that the carbuncle emiited light in 
darkness, and that the thickest clothing could not stop 
its rays. Without all the exaggeration of such legends, 
it was believed for a long time that rubies contained 
luminous rays. The truth is that they have double 
refraction and send out the red rays with unequaled 
brilliancy. Traversed in a vacuum by an electric cur- 
rent they are illuminated with a red fire of extreme 
intensity. The greatest heat does not change their 
form or their color. 

The most beautiful rubies come from Ceylon, India 
and China. The mines of Pegu are nearly exhausted, 
or but little worked to-day. The regions where they 
are situated are dangerous of approach; besides, in 
the states of the Grand Mogul the exportation of 
rubies is forbidden until they have been exhibited to 
the sovereign, who retains the most beautiful. The 
stone known under the name of the ruby of Siam 
is distinguished by its deep red color, somewhat re- 
sembling the garnet. But there is no need of being 
a connoisseur to note the difference between the ruby 
of Siam and the garnet. 

The spinel ruby is much less rich in color, and con- 
trasts visibly in tone with the other kinds. It is of a 
bright, poppy red. It is much less rare, especially of 
large sizes, and is not so hard. It is found in the 
same countries, in the midst of deposits of alluvium 
in the beds of the torrents. The finest come from 
Pegu and Cambay. The balass is a very inferior 
quality of the spinel, of which the color 
approaches a wine red or clear violet. It 
is cut with facility, but much skill is 
required for its polish. It is generally 
of little value, though large sums are 
paid for some balass rubies. A _ beauti- 
ful specimen belonging to the treasury 
of the crown cost 10,000 livres. 

The large rubies of the Orient, being 
excessively rare, are so much the more 
celebrated. The largest knuwn in Eu- 
rope is said to be the one that the 
Russian caravans brought from China 
with other precious stones in exchange 
for their peltries, and which forms to- 
day one of the rarest ornaments of the 
Imperial Court of Russia. The one of 
which Chardin speaks with admiration 
was a cabochon, was of splendid color, 
and bore engraved the name of the sheik 
Lephy. That of the King of Persia, of 
which Tavernier made a_ drawing. 
weighed 175 carats. That of the King 
of Visapour, a cabochon, fetched in 1653 
near 75,000 francs. The one possessed 
by Gustavus Adolphus was as large as 
a small egg, and of the most beautiful 
water. It was presented to the Czarina 
on the occasion of his visit to St, Peters- 
burg in 1677. 

It is seen by the inventory of 1791 
that France possessed 81 Oriental ru- 
bies, of diverse forms and qualities. 
One of them remained for a long time 
in a rough state, in consequence of two 
or three points which could not be re- 
moved without sensibly diminishing the 
value of the stone; but a diamond artist 
was able to put these defects to use and 
transformed the rough stone to a dragon 
with outstretched wings. This is the 
most beautiful Oriental ruby known.—Le Diamant. 

~~ ++ _— - 
The Current Supplement, 

The current SuprLement, No. 1340, is begun by a 
most interesting article upon “The Temples of Nikko,” 
accompanied by six engravings. “Fossils and Their 
Teachings” is a lecture by Prof. Angelo Heilprin. 
“St. Paul's” gives a report of the official architect 
relative to the condition of the celebrated cathedral. 
“Smyrna Fig Culture in the United States” is by Dr. 
L. O. Howard, and is accompanied by a number of 
illustrations. “The Lighthouse Depot of France” 
describes the interesting museum connected with that 
institution. “Cements” is by Willett Pierson. The 
usual “Trade Suggestions from United States Consuls” 
and “Selected Formule” are included in this issue. 
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RECENTLY PATENTED INVENTIONS. 


Mechanical Devices, 
SAWMILL LOG-TURNER Wittiam N. Bu 
LiotT, 107 Kerr Street, Memphis, Tenn. The | 


invention relates to improvements in steam log 


turners that employ a toothed bar called a 


nigge! which, occupying a generally ver-| 


tical position ie made to rise and fall be 


neath the log and also to move laterally and 


horizontally as it operates on the log above 


and serves to turn the log or transfer it from 


the log-deck to the sawmlll-carriage The pres 
ent invention onsists in the special means 
for cushioning the nigger-bar against shock In 


its backward and forward thrust in a horizon 
tal direction, as it rises and falla beneath the | 
log 
DRAWING-MACHINE FOR COKE-OVENS 
Ricnargp DL. Mawrin, of Alderson, Indian Ter 
ritory The machine is arranged readily to re | 


move the products from the coke-oven, to sep 
arate the ashes from the coke, and to deliver 


the ashes in separate heaps at one side of the 


machine The machine is characterized by the 
general simplicity of its construction and by 
an efficlency of operation that leaves noth 
ing to be desired 


AUTOMATIC BPOKI FACING AND TA 


PERING MACHINE (jpoRat A. Ensioan, of 
Defiance, Ohio Mr. Ensign has devised for the 
Deflance Machine Works an apparatus which | 


is eepecially designed for jointing, facing, and 
tapering the edges of spokes and for reducing 
the width of the tenons to the exact dimen 


required for mere fitting the 


sions urately 
mortises In the hub of the wheel. The machine 
is completely automatic in operation The 
spokes are not handled while in the machine 
The spokes are finished in large quantities in 
a comparatively short time 
TYPEWRITING-MACHINE 
of Molikireh, Alsace, 
object of the 
mechanism of a type-wheel typewriter that the 
simplified The mechan 


Hlunerr Bure 
Koshelm, Germany The 


invention is so to arrange the 


construction will be 
ileal arrangements have for their object to im 


part rotary movements to the type barrel or 
wheel by means of a small number of simple 
while obtaining at the same time a 
vomparatively large number 
ample—of positions different as to the direc 
tion of displacement. The simultaneous oper 
injure 


devices, 
twenty, for ex 


ation of several keys can in no way 
the mechanism or interfere with the operation 


WIRE-FENCE MACHINE Joun M. Bar 


nek, of St. Charies, Ill The machine is de 
signed to twist wire strands in the manufac- | 
ture of picket-fences The machine is simple 


light, and efficient, the movable parts being so 
arranged as to minimize side strains and to 
reduce friction 

BALING-PRESS.—Evpsniper T. Hint and 
Tuomas J. Hiegntrower, of Murfreesboro, Tenn 
The invention provides a construction of bal 
ing-presas which can be manually operated with 
great power, and wherein a series of bales can 
be formed and the loose bale in the press con 
veniently tied while the other bales are in 
process of formation. A bale leaving the press | 
serves as a bulkhead for the material which is 


being formed into a bale rhe arrangement of 
parts is such that the machine cannot readily 
get out of order 


Apparatus for Special Purposes. 


AUTOMATIC STARTING APPARATUS 
Gronew V. E.tis, Manhattan, New York city 
Mr. Ellis has devised a fluid-operated starting 
device for all kinds of machinery For exam 
pie, the apparatus can be employed to start the 
ejector or other pump used to clear out cess 





pools and drainage-tanks in cisterns of sew 
erage rhe starting apparatus comprises a 
pipe commanded by a valve; a cylinder in 
which a piston works, having connection with 


the valve to actuate it; and a device tending 


to move the valve into open position Fluid 
pressure is applied to the piston so as to move 
the valve against the tendency of the device 
CIGARETTE-MAKER Heney H. Harr 
SON, Manhattan, New York city rhe device 
is to be used by anyone who desires to make 
his own cigarettes The clgarette-maker com 
portion in which a 
fitted The 
longitudinally-extending 


prises a tubular body 


charging -tube can be slidably 


charging-tube has a 





alot A closure-plate has a contracted neck 

pivotally mounted on the end of the body por 

n, and is capable of fitting within the charg 

ing-tube the alot of he tube receiving the 
contracted neck of the closure-plate The clos- | 
ure-plate acta to hold the tobacco In place the | 
charging-tube moving over the closure-plate | 
| 


and this plate therefore serves as an abut 


ment to prevent the displacement of the charge 


When the charging-tube has been withdrawn 
from the body-tube, the cigarette will be com | 
pleted 

PHONOGRAPH-REPRODUCER EPWARD 
KARLOW, Manhattan, New York city. The ob 
ject of the Invention is to provide a device in 
which the jarring and metaliic sounds so dis 
agreeable in many phonograph-reproducers will 
be eliminated and a clear, loud tone obtained 
An arm has one end loosely connected with the 
diaphragm and is provided at its other end 
with a foot and between its ends the repro 
ducing point Is carried. A hinge connects the 
foot of the arm with the body of the repro 
ducer, the hinge consisting of rubber secured 
to oppositely arranged supports and to which 
the foot of the arm ts secured between the 
supports. As the arm does not engage any 





under the 


metal at and is cemented to the rubber, it can- 
not rattle at that point; while it is yleldingly 
mounted so as to be capable of following the 
vibrations of the point 

CLARIFYING APPARATUS.—CHaARLEs R. 
Warren, Ind. Ol prepared for ship 
ment from the fields must be heated during 
the winter The salt water mixed with the 
oll must be “settled-out”; otherwise it would 
gather In the lines and would freeze and burst 
the pipes. In the oll-fields it is hence customary 
to steam the oll It is the object of the present 
invention to provide a means by which the oi) 
ean be more quickly heated and clarified at a 


Hupson, 


| considerably less expense than has heretofore 


been possible This object is obtained by the 
simple apparatus which forms the subject of 
the present invention. 


Vehicles and Their Accessories, 

SLEIGH-BRAKE.—Aveoust C. Patrzer, San- 
born, Wis The brake is adapted especially 
for use on bob-sleighs such as are commonly 
employed for heavy and light draft purposes 
Che sleigh-brake consists of brake rods or pins 
carried in vertical passages in the sleigh run 
ners and movable to engage the surface directly 
runners Levers are connected at 
thelr outer ends with the brake rods or pins, 
the inner ends of the levers being heavier than 
the outer ends, so as normally to hold the 
brake rods or pins in inactive position The 
levers can be moved into operative position by 
a hand-lever 

RUNNING -GEAR FOR HORSELESS CAR 
RIAGES Gitpert J Westfield, 
Mass The object of the Invention is to pro 
which will be 
very light and of great strength, and which, 
while rigid enough to bear all strains without 
undue vibration will have sufficient trans 
verse mobility to accommodate itself to uneven 


LOoMIS, 


vide an improved construction, 


roads The improved running gear consists of 
two parts—a front section and a rear section 
connected by a longitudinal pivot, so that one 
section can swing transversely in relation to 
the other, thus securing an easy motion of the 
carriage on uneven roads 


Rallway 
AIR-BRAKE.—Groreer W. Epotneton, of 


Coalville, Utah In the train-pipe an air-dis 
normally closed, is arranged. A 


Appliances, 


charge valve, 
cam-lever is pivoted at one end, and is adapted 
to engage the valve to open it when moved 
normal position, A fixed arm is 
loosely connected with the cam-lever When 
the truck runs off the rails and assumes an 


from its 


angular position relatively to the car-body, 
then the fixed arm imparts a swinging motion 
to the cam-lever, so that the cam end lifts the 
valve off its seat and opens the air-discharge 
valve to the outer air, and thereby allows the 
escape of air to the train-pipe. The brakes are 
then set in the usual manner and the derailed 


car brought to a standstill. 


Miscellaneous Inventions, 

CRUPPER-BUCKLE.—-JAmes T. Price, Lin 
eoln, Il The crupper-buckle is arranged to 
work freely at any angle in which it may be 
placed and to prevent catching of the hair of 
the horse's tall The buckle can be manipu 
lated with great ease, and can be readily 
fastened or manipulated in the dark as weli 
as in the daylight, even if the leather be stiff 
and hard when frozen 

NECKTIE - CLASP Dr. Rust A. JONES, 
Stanford, Ky The necktie-clasp is designed 
for clasping the ends of a necktie made in 
When the free ends of a sec 
sections may 
reversed, 


two sections 
tlon become worr or solled, the 
be readily detached from the clasp, 
end for end, and again secured to the clasp, 
bringing fresh ends into use Thus a necktie 


is provided with four wearing ends instead 


of two 
KNOCKDOWN BOX BoLivar N. SYKES, 
Harrelisville, N. C The invention is an im 


yrovement in knockdown boxes, having for an 
object to provide a novel construction of box 
readily erected for use and 
knocked down and compactly 
storage or shipment whenever 


which can be 
which can be 
arranged for 
desired 
SHIELD FOR WOUNDS Epwarp C., 
Suears, Lakota, N. D The purpose of the 
invention is to provide a shield for attach 
ment to a surgical splint, or to be used In 
onnes m with plaster of paris or starch 
or other form of bandage or splint, for the 
safe and convenient septic or antiseptic treat 
ment and protection of wounds and injuries, 
and for the tnclosure and treatment of boils 
and the like, as well as fractures and dis 
locations of the fingers, toes and other mem 
bers 

MOP Joun E. Atkins, Meriden, Conn 
The mop has a handle formed with an annular 
channel and adapted to have an end Inserted 
A bag-like cover is drawn 
over the cake of soap and is secured in the 
annular channel. By using the mop the hands 
are left entirely free 

MEANS FOR PRESERVING SEALS _ IN 
rRAPS OF WASIIBASINS, ETC MARY 
A. Hype, Manhattan, New York city Con 
nected with a water-seal trap is a reser 
volr, a standpipe being in communication 
with this Concentric jackets 
surround the standpipe, the outer jacket re- 
celving water at the top and the Inner jacket 
at the bottom. The inner packet is opened at 


into a cake of soap 


connection 





the top and extends over the outer jacket. 
A bell has movement over the jackets and is 
adapted to be seated on the inner jacket. A 
pressure valve is connected with the interior 
of the reservoir, and a lever actuates the pres 
sure-valve. 
for the bell. The device is an improvement 
upon a similar apparatus patented by J. P. 
Hyde, and is considerably more efficient for the 
reason that the construction avoids resealing 
by water at the edge of the bell. 
HAT-CLEANING PAD. Josern KkIses, 
Brooklyn, New York city. The pad is espe 
clally adapted for cleaning felt hats, and tis 
so constructed that it can be worn without 
inconvenience between the sweat-band and ad 
jacent portion of the crown. The pad is al 
ways on hand for use. Advertising matter 
ean be placed upon the pad. 
WASHSTAND—Isaac Mason, Brooklyn, New 
York city. The body of the washstand is con- 
structed so that it will be provided with two 
doors opening outward. These doors carry 
shelves attached to their inner faces, which 
shelves register with shelves in the stationary 
portion of the body. One of the shelves in the 
stationary portion of the body is so formed that 
conveniently 
shelves con 


a washbowl and pitcher can be 
placed thereon, while the smaller 
nected with the doors are adapted to receive 
smaller articles. 

DRAIN.—James F. Stxes, Palma Sola, Fla 
The object of the invention is to provide a 
drain so arranged as to exclude silt or soil, 
whereby the water may flow uninterruptedly 


through the drain for irrigation purposes. The | 


pipe rests upon a filter-bed through which the 
water must pass so that the silt, by reason of 
gravity, cannot follow. 

FLOWER-POT.—-Henry MILLINGAR, of Mer 
chantville, N. J. This improved flower-pot ts 
to be used temporarily only. It is constructed 
of light thin strips or sheets of wood which 
have a peculiar form so that they can be over 
lapped to form a tapered pot. 

EYEGLASSES.—Orro P. Barter, 290 Main 
Street, Memphis, Tenn. The invention is an 
improvement in the devices used in eyeglasses 
for connecting the posts with the bow-string 
The invention has for its object to provide 
means by which to prevent the screw which 
connects the post and bow-string from acci 
dentally becoming loose. 

CLASP.—James N. Warr and Josepn A 
Wuirte, of Pendleton, Ore. This clasp is espe 
cially useful for fastening suspenders to trous 
ers. It comprises two jaws, moved into grip 
ping position by the positive action of a cam 
held in active position by the strain on the 
clasp 





Designs. 
ELECTROTHERAPEUTIC DEVICE. BEN 
saMIn G. Stavurrer, Harrisburg, Pa. The en 
tire device presents the appearance of a circu 
lar disk broken at its quarters by relatively 
narrow radial slots. 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 





NEW BOOKS, ETC. 

Tue OctrmaL System or NOTATION AND 
NuMERATION. Combining simplicity 
with the greatest practical utility. 
By George H. Cooper. Author's Edi- 
tion. New Westminster, Canada. 
1901. Pamphlet. Pp. 29. 


Minerva. Jahrbuch der Gelehrten Welt. 
Edited by Dr. K. Triibner, 10th 
year, 1900-1901. Strassburg, Germany: 
J. Triibner. 19¢1. New York: 
Lemcke & Buechner. 16mo. Pp. 
1,235 

It is impossible to put down the present 

volume without paying a glowing tribute to 
the editor and publisher for producing such 
an unique list of the learned of the world 
There is not an institution of any kind which 
is not mentioned, together with a list of the 
professors, librarians, ete. It is to the sel 
entific world what the “Almanach de Gotha” 
is to the titled classes. An elaborate index of 
persons makes reference easy. It is an exam 
ple of German bookmaking that has rarely 
been surpassed. It is useful in many ways 
to Institutions, newspapers, etc. 


MECHANICAL DRAWING Written for the 
use of Naval Cadets at the United 
States Naval Academy. By F. N. 
Bartlett, U.S.N. New York: John 
Wiley & Sons. 1901. 8vo. Pp. 188. 
Price $3. 


The author bases his treatise on the methods 
in use in the United States Navy as far as 
these methods can be determined, in general 
the methods of the Bureau of Steam Engineer 
ing being followed. The directions are very 
explicit. 






THe CURRENT ENCYCLOPEDIA, issued 
4nonthly by Modern Research Society, Chicago, 
Il. $5. Vol. 1, No 1, of this new monthly periodical, 
arranged in the form of an encyclopedia, tabulat- 
ing current events in a concise form, accompanied 
by excellent illustrations, has recently appeared 
and promises to be a valuable acquisition to the 
literature of the time. It contains the latest 
information on such subjects as History, Science, 
Philosophy, Literature, Legislation, Politics. In- 
dustry, Religion, Education, Art, eto. 


The lever is operated by the guide | 


Business. and - Personal Wants. 


READ THIS COLUMN C AREFULLY, —You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
| send you the name and address of the party desir- 
| ing theinformation. In every case it is neces« 
| sary to give the number of the inquiry, 


MUNN & CO, 











Marine Llron Works. Chicago. Catalogue free. 


runguiry No. 1276.—For manufacturers of iron 
ence, 


For mining engines. J. 8. Mundy, Newark, N. J. 
| Inquiry No. 1277. 


bers of Bunsen burners. 
Leffel & Co. Springfield, Ohio, U. 8. A. 


Inquiry No. 1278.—For manufacturers of ma- 
chines for freezing liquids. 


“DU. 8.” Metal Polish. 


Inquiry No. 1279.—For manufacturers of collaps- 
able tubes. 


For the manufacturers or job 


| TURBINES. 


Indianapolis. Samples free. 


Smith Novelty Co., Hopewell, N. J. 
12S80.—For a press for tamping clay 


Spring motors. 


Inquiry No. 
| into pipe molds. 
| WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
Inquiry Ne. 1:281.—For dealers or manufacturers 
| of machines for grinding dry roots to flour dust. 
Yankee Notions. Waterbury Button Co.. Waterb’y, Ct. 
inquiry No. 1:282.—For manufacturers of small 
| planing mills. 


Machine chain of all kinds. A. H. Bliss & Co. North 
Attlevoro, Mass 
Inquiry No. 1:283.—For dealers in razor or tool 
steel in bars one-eighth by three-quarters of an inch. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., 
Chagrin Falls, 0. 
Ivquiry Ne. 1284. 
beroid tubing. 


For manufacturers of rub- 


One-half or one-quarter meritorious invention, big 
profit. Box #4, Kokomo, Ind. 





Inquiry No. 1° For manufacturers of nickel 
caps tor the ends of an ‘inhaler. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


quiry No. 1286. 
hullers and shellers. 


For manufacturers of almond 


For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 

Inquiry No. 1:°287.—For manufacturers of tin cans 
for varnish, etc. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry Ne. 1°2S88,—For manufacturers of small 
steam turbines. 

Ten days’ trial given on Daus’ Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover 8t., N. Y. city. 

Inquiry No. 1289.—For manufacturers of small 
portable storage batteries. 

SAW MILLS.—With variable friction feed. Send for 
Catalogue B. Geo. 8. Comstock, Mechanicsburg, Pa. 

Inquiry No. 1290.—For water motors of about 3% 
pounds pressure. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., M49 Varick, cor. 
Spring Streets., N. Y. 

Inquiry No. 1°291.—For manufacturers of slot ma- 
chines (in or near Chicago preferred), also manufac- 
turers of nickel-in-the-slot perfume machines 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 1:°292.—For the latest Edison storage 
battery to run a %-foot launch. 

INVENTORS, ATTENTION !—Incorporate your compa- 
nies in South Dakota, Charter fee, $10. Laws most 
liberal in United States. Address Boa 6, Pierre, 8. D. 

inquiry No. 1293,.—For some article useful to 
farmers, to sell through agents. 

The celebrated * Hornsty-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 1294,.—For the manufacturers of the 
Jewett typewriter. 

The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins, 
By mail, %. Munn & Co., publishers, 361 Broadway, N. Y. 

Inquiry ! 1°295.—¥or manufacturers of an ace- 
tylene gas ice in which the carbite falls into an ex- 


cess of water at given times instead of the whole retort 
holding the acetylene being immersed. 








A HIGH ENDORSEMENT.—People who contemplate a 
trip to the Pan-American Exposition should read what 
President O. T. Corson, of the National Educational 
Association, says about the Lackawanna Railroad. It 
follows 

“One of the most pleasant railroad trips it has ever 
been our pleasure to enjoy was over the Lackawanna. 
I'he roadbed is excellent, the train schedule fast, and 
the dining-car service the very best. The absence of 
smoke and dust, due to the use of hard coal and cinder 
ballast, adds greatly to the enjoyment of the trip.” 

Five through trains daily between New York and 
Buffalo, equipped with Pullman sleeping and observa- 
tion cars, dining cars and vestibuled coaches. It is the 
perfection of railroad comfort 


Inquiry No. 1°296.—For brass or steel molds to 
make small rubber articles, also for vulcanizers. 


Gasoline Lamps and System, Turner Brags, Chicago, 


Inquiry Ne. 1:297.—For large manufacturers and 
jobbers of tin toys. 

Wanted punch and die work. press work and light 
manufacturing. Racine Model Works, Racine, Wis. 


Inquiry No. 1298. 
ing machine. 


For the best envelope address- 


Inauiry No. 1299.—For manufacturers of electric 
belts. 


Inquiry No. 1300.—For manufacturers of wire 
specialities, as wire cloth, light screens, etc. 


Inquiry No. 1301.—For builders of cold storage 
buildings, small foundries and castings for chain 
pumps. 


Inquiry No. 1302.—For a simple, inexpensive 
chee t ore BBL ronaspring mounted reel, employed 
in mechanical toy. 





Tequiry No. 1303.—For manufacturers of novel- 
ties for the mai! order business. 


Inquiry No. 1204.-For the address of the manu- 
facturer of * The New Era Excavato 


Inquiry No, 1%05.—For parties to put upa plant 
for the manufacture of charcoal and the by-products 
of distilled wood. 


nquiry Ne. 1306.—For machine 
butchers’ skewers. 7 oF os 


Inquiry No. 1307.—For manufacturess com, 
pressed air 0b. p oa 





engines of 2 to 
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Inquiry No, 1 .—For manufacturers of springs 
for cerning tables x show window 


Inquiry No. 1309.—For manufacturers of bakers 
machinery. 


Inquiry No. 1310.-— For wholesale dealers in litho- 
graphs, illuminated scripture text, ete., of German 
manufacture. 


Inquiry No. 1311.—For manufacturers of paper 
lamp shades. 


Inquiry No. 1312.—For manufacturers of push 
nipples, such as are used In the construction of radi- 
ators. 


Inquiry No. 1313.—For manufacturers of cordage 
machinery 


Inquiry Neo. 1314.—For manufacturers of unfin- 
ished finger rings of brass or steel. 





nquiry No. 1315.—For manufacturers of incan- 
descent light manties. 


Inquiry No. 1316.—For a new cigar-shaped bal- 
loon with propellers, etc., without the motor. 


inquiry No. 1317.—For manufacturers of hot-air 
engine castings 


Inquiry Ne. 1318.—For manutacturers of machin- 
ery for cutting, splitting and bundling fire wood. 





is les 


HINTS TO CORRESPONDENTS 





Names and Address must accompany all letters or 
no attention will be paid thereto This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question 

Inquiries not answered in reasonable time should be 
repeated, correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 


addresses of houses manufacturing or carrying 
the same 
Special Written Information on matters of personal 


rather than general interest cannot be expected 
without remuneration 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each 





Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(3347) F. H. asks: 1. Apart from pal- 
ladium, what metal is the best for plating re 
flectors in acetylene cycle lamp? A. Nickel Is 
chiefly used for this purpose It does not oxi 
dize quickly and can be polished easily 2. For | 
an induction coil, giving 4 to 5 inches of 
spark, which is the better form of Tesla coil, 
the one described in “Bottome El. Instru 
ments” (also in Journal of the Inst. of El. 
Engineers, Vol. xxi., No. 97), or the one in 
SupPLEMENT No. 1087? If the latter, what 


changes, if any, must be made in coil and con 
denser to adapt them to my induction coil? A. 
You will find the coil of SuprLemMent No, 1087 
all right Probably no changes will be re 





quired. 3. Is there an electrolytic interrupter 
that will work with so low a voltage as 10? 
A. No. C. D. C., Query 8203, seems to have 
had some difficulty in filling barometer tube. 
Allow me to suggest the method I used. Clean 





tube carefully, driving plug of cotton wool 
through it, soak first few plugs in benzine, 
others dry; close one end of tube over Bun 
sen burner, gently heating tube all over. Pour 
in chemically pure mercury to within half an 
inch of top; hold tube vertically over clean 
dry basin; rum Baonsen burner up and down 
the tube Bubbles of air then expand, and 
tapping the tube causes them to rise and es 


cape Fill wp completely, stretch piece of 
India rubber measuring 6 inches by 1 over 
mouth of tube. Having about half-filled the 
cistern, invert tube, dip into mercury in cis 
tern, and a little manipulation will draw away 
the strip of rubber Found method to give 
good vacuum and to work even with small-bore 
tubes 

(33848) W. S. P. asks: Suppose on a 
party Mne having several lines an extra wire 
be run around each telephone, not cutting out 
the telephone at all, but merely making a dou 
ble line at those points. I suppose this would 
not injure the speaking properties of telephone 
but would require double strength of current? 
A. You can use a shunt around your telephone 
as you suggest, but we do not think the speak 
ing properties will be as good with it 





INDEX OF INVENTIONS, 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


August 27, 1901, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 


Adding machine, A. J. Meyer = , 681,240 
Adding machine, A. R. Ball 5 ay 
Agricultural machine, D. K. Udall 














Scientific American. 


Bat forming mechanism, Pope & Mims..... 

Bath cabinet, W. A. Du 

ee diaphragm for electric, J. L. 
PEED oon 00.0000 40 600 ceeedeoce 


ED” 5 cnd'ocs ci ccdhhatWanadees 9 0ebgesenbae 
Beam, metallic, My FOR. cccccceessss 
Bearing, antifriction, D. B. 

Bearing, roller, J. Holt. 
Bed, couch, W. 8. Bowle 











Binder reel, O. W. Gwiltmer....ccccccccceces 681,277 
Bisulfite liquor, apparatus for producing, 

Be GOs ds v cw cscnseins apiece oes 681,586 
Blank producing machine, A. W. Robinson... 681,510 
Block. See Paving block 
Beat, A. Th. GOMRONeéccivavicccsocecves 681,363 
Boat, submarine, J. P. Holland.... 681,221 
Boiler coils, apparatus for makin 

er rrr eee 681,243 
Boiler water circulator, 8. D. Mott. -++- 681,244 
Bookcase, sectional, R. Hatch.......... 681,479 


Books, ledgers, ete., lock for adjustable b: 
frames of account, A. D. Hulquist 
Bottle, non-refillable, W. V. K. Ayres 
Bottie sprinkler, W. Kinghorne..... 
Bouillon boiler, H. A. Chavous..... 
Box, F. H. Houghland............. 322. 
Box tray machine, C. F. Wi lest : esi, ol, 
Boxes, machine for packing articles into, P. 
Butler 640 sueeeens 
Braiding machine, A. V Groupe 
Breastpin or the like, G. A Hawver -4 
Bronze powder, machine for making, M. J. 
Fuchs bpedh pe 
Brooder, W. H. MeCormick 2 bint dance 
Brush holder supporting device, J. P. Mal 
lett ‘ ‘ oseonsoeede 
Dee S. ©. GHEE. <> .sracnccesevese 
Building frame, N. T. MecCleer..... 
Bumping post, J. B. Cox 
Burglar alarm, J. B. Yeakle ase sees 
Button or stud, collar, W. Sweeney..... 
Cable power, C. J. Eastman..... 
‘ake turner, pan, W. Tomaskoff...... . 
Camera support, photographic, A. T. Saun- 
MN 4ncdbeosssauaeen ee Sa vbaseeceds 
Cameras, "changing bag for, M. Neill. . 
Cameras or photographic apparatus, support 
for, Bowen & Harmon.. 
Can See Ash can. 
Can opener, C. Farrell 
Car coupling, A. Vezina.... 
Car coupling, Potts & Ruckel 
Car door fastener, J. BE. Barlow 
( 
‘ 
( 
( 
( 











‘ar door, grain, J. D. Hoover... 
‘ar fender, J. B. Wood 
‘ar fender, street; C. T. 8 
BOG DEs De Be MINED. oc cde eesti cnndcer 
‘ar replacer and wheel shoe, combined, J. 
Jones . ° A000 ° 
Car sign, C H. Wilson. . ee 
Carbonating apparatus, liquid, Ww J. Young 
Carding machine ed motion, Morgan & 
Hannum > ° - 
‘arpet stretcher, A ‘Parrott 
arriage, motor, Parsons 
art, road, W. A. Cow - fee 
‘art shovel and scraper, A. Gehringer 
artridge machine, P. Butler rie 
artridge shell trimming machine, P. Butler 
‘asein and casein glue, manufacture of C. 
RRS oi pe Eee: 
‘ash register, L. Ehrlich esata aca n'a kaeie 
Castings, prod; acing soft metal, G. H. Bra- 
brook 











Celulose separator, ane Dietrich. ke pee eae 
Checkrein connector, J Minor..... . 
Cheese marker, Hulse % Wilkin... ..... 
Chock and guide, combined, F. Miller.. 
Chocolate drops or the like, machine for 
wrapping, J. Walker 
Churn, G. G. Beynon.. 
Clavier, practice, / 
Clock, alarm, C. A. 8 
Closet bowl, F. X. L. Gosieniecki....... 
Clothes drier, J. B. Junker........ : 
Clutch, fluid,’ Milmoe & Porter 
Cock, compression swing basin, E 
Hedges ae 
Collapsible or ~y Yh box, set up meee 
secured, Birnie & G 
Column for interior cabinet work, F. Gold- 
enbogen és en 
‘olumns, manufacturing iron, R. Rau 
‘omb, I. EB. Foltz. . reeases seae 
mb cleaner, G. Gioda : : 
‘omposition of matter, N. B. Mayer.... 
Corn shocker, F. A. Ryther........... 
Corn shocker, 
‘orset, L. 











( 
( 
( 
( 





Cotton gin, Toller, D. &. Chapin. ....... 
Cotton press, Morrison & Cameron 
Couch, W. 8. Bowle 

Cc 


rape for pickling tanks, ‘ete., Stiefel & 
t 


ae). CES Pere: be des 
Crane, overhead traveling, G. W. Packer.... 
Cross ties, machine for cutting, C. A. Hege. 
Crusher. See Ore crusher. 
Cuff holder, W. Thurman 
Cultivator, sulky, A. Metzel..............+.. 
Curtain fixture, G. EB. Curtis. . eneteks 
Cutting and boring machine, disk, H. Bliss 
Cutting machine, continuous, H. D. Perky... 
Dental forceps, A. H. Jacob. inthe 
Dental impression cup, J. W. Fowlring. 
Detergent composition, A. Y. Hubbell..... 
Diseases, apparatus for h shemarpee H. 8. 
Waite ° oe 
Door check, P. Vincent .. aa 
os or buffing rigging, R. D. Gallagher, 
Jr 








Drainer or colander, R. I. Byrne 

Drills, means for alining, W. Reed 

a pan and broom holder, combined, J. V. 
vil ‘ ° ote 

Dyeing, R. Bohn 

Eccentric of mineral or ore wesping jigs, ad 
justable, C. J. Hodge. . eses 

Egg boiler, @utomatic, C. H. Blanchard . 

Electric cables, removable jacket for, J. 
Wolf Hes 

Electric conductor outlet, Goehst & Wilkes. 

Electric machine, dynamo, J. B. Blood 

Hlectric switch, G. B. Thomas 

Electric switch for alarms, I. B. Chantler 

Electric traction road, L. Dion onthe 

Electric wires, attaching plug for, L. H 
Stuart 

Eelevating machine, portable, Shoemaker & 
Wilson 





Elevator driving mechanism, M. A. Flautt 

Engine, J. C. Baker 

Engine exhaust mechanism, explosive, W 
L. Corson 

Engine feed cup, explosive, E. Westman 





Engine muffler, or other, J. B. Fenner 
Engine speed ROGuiatee, explosive, W D 
Worth 
Engine starting “device, internal combustion, 
W. O. Very.. 
Engines, fuel feed. 
Saurer ..... 
Engines, ine andes sc cent igniting tube for eas, 
8S. J. Anderson... 
Envelop, Waleoff & es 
Envelop, J. Sallade.... sgeece 
Eraser and drier, combined, J. Tyre 
cavator, King & Barnhart es 
ercising apparatus, J. 8S. Addleman 
tension table, C. W. Fuller . 
yes or loops, feeding mechanism for feed 
ing articles having, W. O. Bement 






























_ : ; Fan, bicycle, MeCune & Mull 
» 4pparatus for preheating and moisten Fan, centrifugal, 8. C. Davidson 
ing compressed, W. O. Webber 681,357 | Faucet, measuring, H. Q. Hood 
Air curents, apparatus for equalizing, R Fence post, M. W. Howard 
Goll 681,215 Fertilizer distributer, H. MceVea 
Air, etc., preheating and moistening com Filter, A. L. Baron 
pressed, W. O. Webber Filter, oil, A. H. Franke 
Amalgamator, E. J Kiss Fire alarm, explosive, 8S. C. Guthrie 
Ammonium ichthyol sulfonate, m ng \ | Firearm, automatic, T. C. Johnson 
‘ McLaughlin Fireproof grain bin and floor, O. Hoff 
Anima! trap, E. D. Davis Fire resisting blinds or doors, means for 
Anvil attachment, J. H. Fulwider securing channels or guideways « Vv. I 
Ash i R. Frame Kinnear 
Automatic brake " Voss ,4st Fishing bait, artificial, P. Geen 
Automatic lubricator, W. 0. Wort! 681,288 | Flanging machine, circular, T Fr Row 
Axle shafts of as carriages, et« anti land, Jr 
frict mechanism for, J. E. Cooper 681,650 | Flash boiler, W. H. Coun 
t ( A. Dahlhaus Floor, ¢ oncrete, Cc. EBllet 
steam, J. Heyne ° Fly catche 8. Frankel 
trial or dail J. Barker 681,431 | Frog, wrecking, E. Smyth 
Armatage . Fruit gatherer, C. J. Eddy . see 
Culbertson & Xirkpatrick Furnace See Smoke consuming furnace 
J. P. Walk Furnace flue cleaners, steam boiler, H 





. iT 
» McClary & Gray soeecce sooetbe ° 681,246 


WOMEEEEES cccccccscecccoceseeseveossece 









. 681,250 


- 681,321 


.. 681,468 











= 7 
. 681,663 | 





; 681,267 


° Ot 
681, 420 
: 681,664 








681,645 
681,631 


681,602 


681,300 
681,450 
681,393 





681,447 
681,455 


681, "632 
681,662 


1,345 


681,614 | 


681,205 
681,462 
681,646 
681,607 





681,361 
681,350 
681,434 


681,228 
681,526 


681,563 
681,257 
681,576 
681,496 | 
681,212 | 

} 

} 





681,208 
681,299 


681,436 
681,633 | 


681,527 | 
681,408 | 
681,485 
681,551 
681,399 


,281 
681,386 
681,438 
681,408 
. 681,541 
681,397 





| 
681,194 
681.564 | 
681,186 





681, ‘218 


. 681,279 


|| BY-THE- -BYE, ¥ WHEN YOU BUY A BICYCLE 


4 | be sure and buy the 
and that means ihe 


BUFFALO RING. 





681,463 
681,426 


681,216 
681,473 
681,375 


681,308 
681,613 


681,419 
681,184 


581,470 
ais 416 
»205 
681" 353 
681,495 
681,410 





: 681,461 


681,! 
681,476 
681,180 





681,441 
651,582 
, 


681,287 


1,523 


681,384 
681, 
681, 





681,231 


681,366 


681, "637 
681,451 
681,503 


:) 681,349 
: 681,203 





681,490 
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FLY PAPERS. — FORMULAS 
y Wily Papers are contained in SCLENTIFIC uuee- 
CAN SUPPLEMENT Nos. LOG? and J } 324. Each iss 
contains several receipes. its each, from 
this office, and from all eR, 
The “‘ Wolverine ’’ Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built, Practi- 
cally no vibration, Absotute- 
ly safe. Single, double and 
uriple marine and stationary 
motors ERI & to 30 H, P, 
WOLVER 


Stick, 


Grand Rapids, Mich. 
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MOTOR WORKS, 


FOR 





B. F. 





ed matter. 

B. F. BARNES 

COMPANY, 
Rockford, 


ie, mode 
tool. Ask us for print- 


BA sS——. 
ELEVEN-INCH SCREW 
CUTTING LATHE 


er foot or power as 





TO MINE OWNERS 


safest, most up-to-date engine 
that is made the most durable 
and yet the greatest 
saver of money. Send 
for our free catalogue 
and state the size of en 


build them for mines, 
quarries and docks. Both 
riction — geared 

holst, 6 to 150 H. P. 


ENGINE ©0.,, P. 

















you want, We 


parts easily 75 hangeable. WEBER GAS & GASOL 
. Bex 1114-a, Kansas City, M 
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order, nothing to cause al 


Gasoline 
Holats, vodout 


on the market 


made anc 


trre Inow Wonks Co., 519 


Sth Street, Kansas City, Mo, 


Exe PLOSION @<3 


There is nothing to get out of 


arm, 


in the construction and arrange 
ment of the famous Witte 


jest, safest and most reliable power 
As every part is 
interchangeable, ra miles are eastl y 
Pe high nest perfection 
assured, Every engine fully 
ez nteed, ‘atalogue “A” free 
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The “Queen” o Ome Indy 


satisfied. Thoroughly up 
to date in improvements. 
All parts of best materials, 


workmen. Prices, 


market—every rider 
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CSP 





together by skil 





WM. HENGERER ©0., Buffalo, N. Y., 


|BLOYCLE TIRE REPAIRING.— THE 
Mending of Single Tube Tires.— A practical article ilius- 
trating the method of inserting 
pliers and pluggers, eo wit 
and the use of puncture bands. $8 illustrations. Con- 

| tained in SUPPLEMENT 1102. Price 10 cents. 
sale by Munn & Co. and all newsdealers. 


atcbes and plugs with 
rubber band plugging 


For 








and $40. Lllustrated Catalogue five on & Awe 
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1010 Chestnut St., Ph 






50 YEARS’ 
EXPERIENCE 






Trace Marks 
DeEsicns 
CopyricHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention ts probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest sney for securing patents 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientifie journal. Terms, $5 a 
year; four months, 8L. Sold by all newsdealers. 


MUNN & Co,261 Broatway. New York 


Branch Office, (25 F 8t.. Washington, D, C, 
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Furnace fuel feeding device, W. J. Baldwin. 681,429 
Furnaces of stationary boilers, draft reg- 
a apparatus for, Polic & Zimmer- 








ch oop 0 0n6Os 05040000500 ceee as? . 681,250 
Fuse “holder, ‘Ww. ie Mh ombcotenecscesebans 681,021 
Gage. Bee Water gage. 
Game apparatus, D. MeRuer........ oo. . 681,570 
Game counter, T. W. Cochrane... : 
Game table, H. F. W. Lots............ 


Garbage receptacle, Cameron & Purks.. 
Garment clasp, M, B. apmmend een nses 
Gas fitting, apey & Black... ......... : 
Gas meter, prepayment, B. F. Gne the. . 681,911 
, oll, and water separator, F. P. Nourse, 681,508 





Gear, driving and braking, G. F. Siurge .. G81, 301 
Glass molder’s tool, J. D. Miller............ 681,454 
Glassware, aparatus for forming stems on 
articles of, Davis & Ripley............... 681,520 
Glue-making apparatus, L. L. Kelsey . 681,220 


Governor, electric marine, T, P. Houaden... 681,040 
Grinding machine, A. R. C ... G81,440 
Gun, magazine, H. Carr..... 681,439 
Guns, telescopic mounting for, 








We, GU. nb s000 00006 681,202 
Gyrator, W. P. Northway 681,254 
Handle bar, J. Hullt.... 681,325 
Harrow, J. M. Killough.. 681,230 
Harrow, R. B. Hobgood. . 621,305 
Harvester, beet, J. Young. 681,525 
Harvester, Totato, N. Leger............6055 681,644 
Hatches, ete mechanism for “moving ar- 

mored, W. B. Cowles... 681,024 
Hearing, magnetic device for restoring ‘and 

meee, CG, DR. 0.» vd aedeuws ob0ee 0ve 681,341 
Heating and baking mac hine, continuous, 

H. D. Perky. SPOR Ce 
Heel or sole molding machine, F. F, Pay 

Fer Ferree ..es O81,944 
Hinge, yh “Albyne . O81,077 
Horse detacher, L. D Snoward aeesy -.+» 681,550 
Horseshoe, R. W. Padden......... ‘ ... 681,870 
Horseshoe, G. L. Warner.........66- see» G81,404 
Horseshoe, M. Hallaman.............-05> 681,544 




















Horseshoe shaping device, M. Hallaman.... 681,545 
Horseshoe, soft tread, ¢ . Dryden . OR1,411 
Hot air register attachment, M,. Iversen . 681,552 
Hub attaching device, J. A. MeNamara..... 681,560 
Hub band, D. W. Call .. 681,666, 681,067 
Husking peg, R. Albach....... 6.66666 ceeene 481,176 
Iee cream cabinet cover, C. Nelson. ~-see>e 081,286 
Ice making apparatas, T. Shipley.......... G81,048 
Index cabinet, R. W. Dickenson Pa 
Index tab, M. ©. Tressel e 681,521 
Inhaler ether, G. Otte.. 681 388 





Insole, BE. B. Orr.......+.+> He 681,506 
Iron frame construction, bracket for istrue- 














tarel, G. DBD. Wrigmt..ccosecsvcesescesvees 681,524 
Kuitting machine, B. J. Franck............ 681,200 
Knitting machine, B. D. Friediander....... 681,415 
Knitting machine, H. B. Harbaugh. eee» G81,546 
Knitting machine presser bit, B. A. ‘Hirner. 681,451 
Lamp, acetylene gas, W. F. Cooper......... @81,197 
lamp, acetyleve gas, D. Brown.........-++ 681,016 
Lamp base, standing, W. EB. Hawkins. . 681,217 
Lamp burner, incandescent gas, W. Tice . 681,500 
Lamp, candle, T. C. Richards bes 681,263 
Lamp, electric are, F. B. Badt..... .« +» G81,179 
Lamp, hydrocarbon vapor burning, A. R. 

Warner .. roe cosseeees 081,288 
Lamp shade holder, T. C. Richards....,.... 681,582 
Lamp socket, D. A. Schutt... ....6..600e00s 681,268 


Lamps, heater for electrolytic incandenc ent, 
J. Swinburne .... 6.65. eecee ek 
Land roller, F. A Bruckman....... 
Last block fastener, shoe, J. B, 
Lasting machine, T. Shea......+... 
Lath, metallic, G. A. Turnbull 
Lathe attachment, automatic, J. P. Brophy 681,188 
Lathes, speed changing device for auto 











matic, J. P. Brophy . 631,189 
Leather seasoning machine, T Dawson. .. 681,01 
Leather skiving machine, J. R. Seott....... G81,847 
Ledger, loose leaf, J, Barker... .. 681,422 
Lifts, steering mechanism for "guided on, 0. 

Kammeret ‘ ° . ose 681,555 
Line guide, B. A. Holeomb..... sess 81,819 
Liquid raising apparatus, pneumatic, 

Gray onpeae -. +++ 681,216 
feet k, A. Petersen .. ites 681,572 

*k, P. Magaro 5.6: ebekn eee 
Loe ket, medallion, D. D. Nevins sees GR, 586 
Loom drop box picker, F. A Wardwell..... 681,590 
Loom protector mechaniam, L. M. Phelps... 681,873 
Loom shuttle box onesies mechanism, H 

OCG 5 ons0+4.0650504 b066betaedeahioce 681,048 
Loom shuttle guard, W. Rioux.........-.-- 681,400 


Loom warp tension device, F. Stolzenberg .. 681,520 
Loom weft replenishing and controlling 
mechanism, Baker & Kip..... ceveess GB1,647 






Lubricating device, W. A. Cornelius....... 681,529 
Lubricating device, J. W. Bowerbank...... 681,615 
Lubricator, G. B. Basex........sceseeeese+s GB1,412 


Lubricator, C. B. Hodges amined 2 .. 681,689 
Magnets of dynamos or motors, core and pole 
piece for field, R. Hirach.. . i117 


Mail bag fastener and tag holder, J. Cc 


Whaley ° odesaesee ‘ 681,400 
Mantle support, “'T. Roderick sedes .. 681,265 
Marking machine, L. 8 Burbank. 681,192 
Massage roller and exerciser, comb! nation, 

G. W. Milkman.. 681,331 
Match making machine, A. Kelley...... 6st 452 
Matcher head, W. W. Philbrick 681,458, 691,450 
Mattress, W. W. Nichols ° 681,573 


Measuring instrument for fitting horse col 
lars, A. Jacquot “ eeen 

Meat, preserving, Manasse & Ihlenfeld 

Meat tenderer, R. Roop ‘ 

Mechanical movement, B. Poulson.. 

Metal sheets, apparatus for drving pointed 








or varnished, H. G, Sehumann . 682,546 
Microphone and telephone installation, L 
Polinkowsky ‘ 681,874 


Milling machines, apparatas for automatic 
ally returning work tables of O. Schonauer 681,584 
Mine shafts, hoist mechanism for, T. J 





Barbour , be 681,420 
Motor controller. R. W. Seott 681,260 
Motor stop and motion tndieator, A. R. Por 

tie ‘ 681,424 
Motors, autopneumatic perenne for, W. 

B. Cowles ‘ 681,625 
Mower, N. &. Hindbjorgen ones . 681,516 


Mower, J. F. Ellsworth 

Muffling device A. 0. Very 
Music leaf tr Vv. Morrow 
Nut lock, J. F 
Nut lock, G. W Dollinger 
Nut lock, W. H. Tippit 














Ol can, C. B. Sides 
Oils, bleaching 1. «. W. Stanley 
Oleaginous matters, apparatus for bleaching, 
;} J. C. W. Stanley 681,274 
| Ophthalmometers, chin rest for, J. BE. Cham 
bers 681,404 
Ordnance, breech mechanism for breech load 
ing, Dawson & Buckham,......... 681,53 
Ordnan , C. Bonagente.......... 681,492 
Ore cone Bye Te BE ccc do pecavcy 081,271 
Ore feed box, Michelsen & 
Sersiom whee ; So sevedbevene gee vO” eS 681,561 
Ore crusher, C. H. and H. C. Krause...... 681,284 
Ore heating, roasting, and smelting furnace, 
combined, 8. M. Trapp. . ¥ 481,354 
Ores or compounds, reduction of, H. A 
ry . erevecseovens ee “ 681 367 
Ores treating zinc bearing complex, G. de 
Becht 681,000 
Oxyhydrogen_ lights, pe -nell for, Schwanhaus 
ser & Elmer... .» G81,4R* 
Packing, piston, W u Alison -+ OS81,48 
Paper, blotting, J. J. Tinker 681, 
Paper box machine, C.. W. Gay 681,52 
Paper making machine, J. H. Gately 681,07 
Paving block, J. McLachlan 681,248 
Pay table, C. Hirschfeld . 681,318 
Pedal, C. Glover ese0 681,214 
Pen or pencil holder = “8. Forrester 681,305 


Pens, dotting attachment for H Ocettinger 681,574 











Photographic plate rack, F. W. Potter 681,658 
Piano, automatic, T. B. Powers........... 681,261 
Piano pedal, J. A. Elweil we 681,390 
Picture hanging device, adjustable, E. P. 

Turner ‘ -+++ 681,880 
Picture hanging nail, Ww Fadunndaon gevece 681,500 
Pineapple eye snip, J. F. Pack...........+. 681,239 
Pipe bending machine, C. R Mi ‘Kibben..... 681,384 
Pipe colar and flange, combined, J. H. Gro- 

aler oo OC eRe N DEES OED 6.00600 0 Re GhERmEO 681,815 
Pipe coupling, “hydrant or “other water, H. 

tn SORGAR ccscooese ~ ° -eveee GB1,420 
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AUTOMOBILE ARTS [iganiemmmemeee| mq PERFORATED METAL 





! ub ; 
J. W. Johnson 


AN AUTOMOBILE, WE CAN SUPPLY YOU ESIC 


o Yow fertilizer distributer attachment, J oe 4 y ‘ AND FO = L 5 Ss. 
A SAVER PETERS we 6 ids iItivator shovel, W. F. Hartig i850 fae bt 7M ARRINGTON & NINE PERFORATING C2 225N.umi0n St, CHICAGO, ILL.USA 
oF WE MAKE Plow . 596 


on itchet, T. M. Wallace 
NNING GEAR TEE BALLS Pneumatic despatch tube aystem, EB. A. For 


L RIMS, STEEL STAMPINGS. CHA\NS, PS ite a ts co ARE YOU YOU GOING TO BUILD? THE ORIGINAL AND GENUINE ::: 


SHEET TEEL aw mels t | 1 
device fo I A. Fordyce . flee 

nag? a proces . S ONSTRUCTION Pneumatic indicator system, W. B. Cowles eee cee Se ee ee “ihe Rubber Goods. Perfectly imi- 
Pocket closure, J. M. Bundean Vance System will heat your house tate linen. Are durable and 
keep white. They go to all 


Porcelain gl i, A. Weber, Jr in ) weath tos te 
THE AWTOMOBILE & CYCLE PARTS CO | ERaMRRS aii tra Invero reather fo mummne: Lomper ite. | ‘They 0 to 
Preserving specimens, box for, W. McCarty parts of the Globe. rite fo. 
Catalog. We want Agents 


coal required by Ovher systems. We 
Primary battery, O. A. Spahr would like to have you investigate 
Printing machine, T. M. North everywhere. M’f’d only by 


’ ’ “ : P it before deciding Our booklet, 
SHOE BL. ACKING.—FORMULAS FOR) printing machine. H. F. Bechman 




















giving full particulars with patrons’ 





quid a ! blacking are given in SUPPLEMENT! Printing press inking mechanism, T. M printed testimonials, sent f Windsor Collar & Cuff Co., 
Ne 1343 and 12s 39. Price 1) cents each, For sale| North VANCE BOILER WORKS, Windsor, Conn 
by Munn & Co. and all newsdealers Printing presses, device for controlling the 18 Fay Street, Geneva, N. ¥. - ; 

t 


> warn . reeneler 2 | bigh or low, if you use the 
80 Bread Street. New Vork. Pulp digesters, lining for, R. Morgeneter 
PROCESS FOR MANUFACTURING | pean ote E. Walther QUIMBY ELECTRIC 
]+" | ( Tf I 4 | ” ) | | — | | Pump, bigh pressure rotary, J. Richards , L WATER ALARM COLUMN, 
4 4a Pump suction valve, J. Klein which warns you of Fleeding or Burning. 
Ke ' hed w a clutt anct f a hes rush Punching and riveting machine, combined : No weakening of the Boiler and no unsight- BLAKE & JOHNSON, 
™ 


ly wires. No strain on batteries when not 





for flattening wire for all purposes 


} action of, T. ¢ Dexter IS1,445 = _ 
MANUFACTURING PROCESSES riya oy| Proview, aainman. yc 48) WHEN THE BELL RINGS” 
} EMICAL Clatehey 681,654 | You ¢ ell—b ne sound—whether the 
PETER T. AUSTEN, ny =x PERT, Pulley , ware elutch, L. BE. Robinson est ott | water in st boller of your cone ath HIGH 
| . 





t®™ Send for Catalogue. 





Kossl & Kraft 





Equal, cuper ' “the kind, Cast low, Pre Quinin methyl dibydrazin perchlorate and _ | in use. Alarm continues until shut off P. 0. Box 7, WATER ; 
stinple, Pret for } anufacte making same, M. Meyer 681,505 tt?” Particulars free BURY, CONN 
Terme on Appileation, Rail joint, P. B. Gavin 681,449 rY . : es . ane “ ; ; 
Rail Joint, J. Quinn C0 | ene Beles ee Oe y, Low ELECTRIC AUTOMOBILE. — DIREC 
. | Railway motor controller, electric, Merrick “ ulten Street, Troy, . tions. with many illustrations, for making a complete 
N ! Cc K E L ‘k Stul ‘ ’ ; yi ¢ . enue machine from two bicycles are given in SUPPLEMENT 


rf 
oa 
a; 
s. 


<r Railway signalling, Roth & Helmk« 
Electro-Plating Rallway ewiteh, C. H. Wilson 
Aooaratus and Materia). | Railway switeh, W. 5. Armstrong 


. . No. 1195. The moto db > Is pated oF 
Th e Li ttle WwW OF der T | Sisernietii: e 1 sta: “Dor ee — ‘© olen 


Vapor Are Lamp. “Trae aad Trace | — —— 





“ | Railway ewitching apparatus, J. D. Teylor ‘ a — ‘ nd , 
res Railway systems, crossover awitch for elec - fon Vests i. Siafaet a eT 
Hanson & VanWinkle tric, W. D. Young 681,605 . atisfactors 
©o., | Railways system, feeder cable holder for AUTO-SELF CLEANER. 
Newark. N. J. electric, W. D. Young . Sais oe 
1M Liberty St.. N. ¥.| Railway tle, metallic R. Raby NO CHIMNEY TO BREAK. 





® & 2S. Canal St Railway track, C. H. MeDermott 
“bicago. * | Railway track strueture, W. EB. Prindk 
Rallways, electric system for, D. 8. Bergin 





fect special mantels. Powerful and brilliant. | reduces the we: 
: ’ ar and t i uw 
Safety and economy assured. Useful for all ear and aids it in smoothly run- 


Aluminium sbade. Pressure generation. Per-| depends on the careful treatment of it. Nothing so 
| 
| lighting purposes Permitted by National 


Kallways, electromagnetic safety system for, 
MORAN FLEXIBLE JOINT _ { M. Cronkite 681,474 | Board of Underwriters. Investigate before Di ’ 
for Steam, Air or Liquids. Reel carrier, W. M. Barger 681,182 ordering elsewhere. Liberal terms to jobbers ixons 
Made in ali sizes to stand any desired Refrigerating appar stus, W. W. Harris 681,314 and agents. Wealso make lighting systems. Pure-Flake 
pressure Respirator, H Cover 681,622 | 
Moran Flexible Steam Joint Co., inc'd, Rock drill, ¢ Huitquist 681.504 THE TURNER BRASS WORKS, 2 
149 Ad Bast St., LOUISVILLE, KY Rock drill cutter, J. Wallace et al 681,381 102 E. Kinzie ST., CHICAGO. Graphite. 
Reck drill, valveless, R. L. Ambrose 681,428 





This lubricant reduces the 
chance of breakage, prevents 


(WE MIETZ & WEISS K ERQQSENF) Milite, silt tm cot mechaniam, “SV 3 go| SIGNALING THROUGH SPACE 




























































~ Roof bracket, J. L. Chase 6s1 without wires.—An article by W. Preece, describing the much delay, is not affected by 
and GAS Engine | itope or wire streteber, J. W. Angk gs1,201 | Rew Marconi system of teiegraphing without wires. eat or cod, by acids or alkalis. 
iE Rot ary engine, F. Fucha 681.5: 6 illustrations SCIENTIFIC AMERICAN SUPPLEMENT = It is sold regularly wherever 
burns KEROSENE) jotary engit - i Saeed , 1124. Price cents. For sale by Munn & Co. and all once tired. Write for booklet. 
cheaper and saferthangaso- | Koving machines, ete means for prevent 1.6 newsdealers JOSEPH DIXON CRUCIBLE CO 
ine, Automatic, simple, re ing singles in, T. Bentley 681,612 . SEK ; LE ”. 
liable Ne electric battery Salt, obtaining, P. H. Coward sl, . ¥ 
or flame used. Perfect regu- Sash « 1 fastener, J. ¢ Barr usl Jersey City, N. J. 
lation. Belted or directly | Sash fastener, B. B. Barber 681 —-- ~ _——- 
coupled to dynamo for elec Sash holding device << ridd “sl 
Sliric lighting, charging stor-| Seale, tabulating, A. L. Dickinson 6s1 D ) 
we batters, pumping and Nc ae By t Ww hs a? ver Jr onl UNBAR BOWERS, pRINGS AND 
an, power  DUrposes. Scoop and sifter, combined, G. P. Baughman 681 : STE L OlL TEMPEREL Serer ENGINE 
| Seourting or buffing machine, F. M. Furber ast 
—— ae rs, ox. | Sereen cleaner and stuff regulator, R. M yo atte GS Simple. Economical. Durable. 
Markt&Co.,London,Hamourg, Paris | Hawk 6815 Suitable for al) kinds of work 
Seal lock, H. B. Brower 6s Backus Water Motor, cheapest power > known. 
The Perfection of Pipe Threading | Swine ‘machine “fan attachment, NeW. Write for ciroular and prices 
owing mine te an a“ achiben 
is gtmtges is be reached when ot Cease 681,198 BACKUS WATER MOTOR CO,, Newark, N.J., U.S.A. 
Ne. Oh P gE T DING Sewing machine feeding mechanism shu 
4 as SA] aie C. Van der Straeten 681,276 7 
is used As a Aer machine it is the Sewing machines, signature holding arm for —- Ee T™™ MAS me: 
only one known that wi!! cut and thread t t. Reynolds 681,500 oO Ss A. EDISON, JR., I N « ABLE r 
an 8 inch pipe with ease and eatisfac loose, J. B. Irving 081.653 we ae om iy — = hy. tablet ar o 
tion. One valuable feature te, that it Zz device for cleaning, J. ¢ @ padleved with chnashe a o i deodicas 
has no arbitrary lead «crew for deter- 681.562 Made pi > @ abed wy 
mining s7ie o OF pite . 25 Seeeas 80 Ss | Shoe fastener, E. T. Wilhoit 681,286 . a direct. Sample box of eight tal ne 
out. s fER . | Shovels, manufacture of, Park & Durning 681,340 ' which retails for $1.00, sent, postpaid, on receipt of Sie, If goods are not ast 
ek Me REL. ‘iy MH. gv G0; peer mamateetace of, Fuse 3 | 51,308 weaGe Sour ake tomentell tees : 
501 Curtias S., tate jee Silver and gelatose and making same, com SON, JR., CHEMICAL CO., 
pound of, A. Liebrecht 681,482 88 Stene Street, New Vork, U. 





AR T ESIAN Singletree hook and trace securing device = 
H. ¢ tobinaseon 681,204 
Wells, Oi] and Gas Wells drilled Sizing and treating or preparing same, C. H ‘ oil 
by centract to any depth from 50 Be way os}. 0. 
te M00) feet. We also manufac. | Skate oller, W J R nt 81,568 
i and furnish everything re- | Skirts, apparatus for marking and trimming 


quired to drill and enwplete edges of, M Nev warden 681,572 | 
same. Portable Horse Power | Slate mixture for the manufacture of arti | 
and Mounted Bteam Drilling cles, treating disintegrated, W. C. Brough | 


Machines for 100 to 12800 feet ton 681,190 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post. 
Desiened for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe \& to 1 inch; the 
other for pipe 144 to 2 inches, 
inclusive. Bees the regular 





Write us stating exactly what | Sled, BE. F. Stufflebeam 681,587 n Armstrong adjustable dies. Oth- 
is required and send for illus | smoke consuming furnace, H. EB. Parson WRITING er attractive features. Send for 
ee AO ; ee 681,456, 681,457 ie Ca. iD tA rmarens 
b [LL Be B ; »8 20, | Smoothing iron handle, A. N. Aller 681,606 feeSe COo, 1H Ce : ’ 
136 LIBERTY STREET, New Yous, U.S. A. | Gpestacion machine for grinding facets on MACHINE es Pe 
glasses for, M. Jungnickel 681,596 | 
Speculum and medicine distributer, com 


INDUCTION 
COl LS for experi- 


ments in X rays and 
other electrical work. 
Ww” Catalogue Fre 

6 setts Station indicator, P. I Fy fe 


E. S. RITCHIE & SONS, Brooxtiwe, Mass. | Steam and hot water heater, combined, F 


| Johnaeon 


SYNCHRONOGRAPH.—A NEW METH- | Steam boll ~{ > fo 


bined, M. Bohlig 
Speed changing mechanism, RK. H. Stevens 
Spinning machine, G. J. Cuzner 
Spitting pot, J. F. T. Mjoen 
Spraying trees, et« Il. M. Clark 
Spring back chair, adjustable, 8. N. McCloud 681,566 | 
J 


“Saree cue! Yost Writing Machine Co. 


Stamp, self-inking rubber \ 
NEW YORK CITY. LONDON, ENG. 
The Acme Watchman's Time Detector 





The distinesive features of the Yost Ma- -GERE GASOLINE. ENGINES — 


yermanent alignment, direct inking 
beautiful work, strengtt:, simplicity, and C ABIN--: OPEN BOATS 
ay ge & are shown in perfection in the INt CASTINGS BOAT DATS 
Ho. 4 Model. GLOMGERE YAO" T xowcH Wh, 
GRAND RAPIDS. MICTIGAN 


DICKERMAN’S 
DURABLE DESKS 











Aof " it intel! r tb ssernas Steam botler Fitzgibbons ) 
od of rapidly tranamitting intelligence by the altern Stone dressing machine, 8. Oldham 681 266 : 
ing current. A full description of the interesting ap Stone ro the like hardening artificial, © . Our Detector has been on the mar- Don’t buy until you get our catalogue— 


ket for many years, and is re nized 

by all who bave used it asa thor vag { ORES DORA EROING CONS. 

ly reliable article. AMERICAN STORE STOOL ©... SS Raunt 33 Howard St.. New York 
® mechanical construction and 

electrical design it stands unequaled 





paratus of Crehore and Squier. 1 llustrations. SCLEN “ 3 
TIFIC AMERICAN SUPPLEMENTS £114 and 1115. . Rensing : < 
Price 10 cents each. For sale by Mann & Co. and all | Stove and attachment, heating, A. Muir 
newsdealers. Send for new catalogue. Stove or furnace, L. H. Curtis 






Stove, range, or the like, C. Gentle 














Street sweeper or cleaner, O. Schumann It can be operated by either bat- | 
Ps Stretcher or litter, H. Lohaen tery or =e eto current. j 
un Proof Paints Sugar bowl, mechanical, J. L. Weir It is endursed by Insurance Com- 
Sulfite liquor and product therefrom, utiliz panies and B'rds of Fire Underwriters. 
are guaranterd to give ing waste, A. Mitacherlich 681,241 The Holtzer-Cabot Electric Co. 
beauty and protection toa Surgical dressing, sterilized, H. C. Lovis 681,483 Boston (Brook ine), Masa. to responsible parties. 


house for five years. Bend Suspenders, shoulder brace, and belt, com Send for Cat. No. 298 which gives full description of our different styles DUPLICATO} 

9 the feee Be of paint bined, 8. Clegler - 681,618 j rints 100 cop 
nowledge dberal in- Table and stool, combinatio e 681,304 ’ 7 > y y n t 

ducements to dealera. Table, < ~ ee a - ‘ 4 DRY BATTERIES. “A E APE R BY L. K. | one pen 


chair, and atool, combined, B. 8 Bohm, treating of open circuit batteries, historical dry 











PATTON PAINT CO., Leveen 691,235 | batteries. modern dry batterie: - EB. . written original and 50 copies from typewriter. It takes 
2eT Lake St., Milwaukee, Wis. Tablet, writing, W. E. Rhodes 681.376 | Bryan's battery, one . —_ an Nese =. Peer dl an expert to tell the duplicates from the original. 

Tank heater, watering, A. Hayward 681,418 | dry cells. With three illustrations. Contained in Sc1- FELIX DAUS DUPLICATOR CO., 5 Hanover St., NewYork 
Telegrapher’s finger guard, I. H. Blessing 681,185 | ENTIFIC AMERICAN SUPPLEMENT, No 1001. Price ated 
Telegraphic apparatus, 8S. G trown 681,617 | W cents. To be had at this office and from all news- 

Automobile Engine nut Telephone receiver support lock, A. i dealers. 

usiness Ihr kle @a1. 206 
After careful testing we offer to the Telephone receivers, adjustable arm for sup PROSPECTIVE BOAT BUYERS. 





mubile, with oonfidence, the 
Hn. & Compound Engine 

Dimensions of Cylinder are and 5 
in. x 4 in. stroke, Height of Pagine 
Base Sxl2in. Weight, Engine, 

' crank shaft bearings all 

bearings of bronze. Piston 
r f machinery steel Air and 

vile , ™ oon m~ . y « 
— PBlale bye + <a Sag We ales Tipping machine, Porter & Wittke 
build running gears and make parts Tire heater, 8. Gleazen 
SHARPPER, BUNCE & MARVIN, Lockport, N. Y. tire ga ha 7, at 

} re ven e . sienn 


perting, Cox & Reed 681,408 
Telephone switchboards,- mechanical inter 
communication between, G. M. Yorke 
Tent, J. M. Corson 
Thimble attacher, F. A. Lewis 
Threshing machine, G. F. Messinger 
Tin plate manufacturing apparatus, H. N 
Norton 


$5°° A DAY Au FOR ALL WILLING TO WORK 
Gold, Silver, Nickel, Metal 
home or traveling, tasking 
» .: and selling Prof. Gray 
Machines. Piates Waiches, Jewelry, 
Tabieware, Bicycles and all meta! goods. 
Ne Mo capentenes. Heavy plate. Modern 
We do plating, manufacture 
——¥ all sizes. Guaranteed. Only out 
fits complete, all tools, lathes, materials, 
ip *te., ready 5 teach you 
the art, furnish — and formulas 
Pampbiet, FR 








By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac- 
tory’s price can be realized. 
Also economize freight 500 
percent. Launches, Sail and 

ow Boats, Gasoline En- 



















gines. Catalog free. 









res to wheels of road vehicles, means for 


ri yt \ Tr. Collier 
Che Cupew er x¢ an ¢ a wong box, J. T. Cutting 
RK. H. Stevens 
the Barclay St.. NEW YORK | tT ry “i Duffner 
124 La Salle St .» CHICAGO | Trace coupling, A. M. Craig 
38 Bromfield St.. BOSTON | Transom lifter and lock, J. Foster 


1.448 . Pa 
817 Wventere $t.. Truck, car, E. Peckham 842 W 
KANSAS CITY, MO, | Tube rolling apparatus, R. Laybourne et al S57 
209 North 9th St. Tubular metallic frame, BE. D. Clark 381,196 h 
ST. LOUIS, MO, | Tubular metallic frames, uniting, EB. D t t 
432 Diamond Ae ue Clark 1195 a O Ou an O uy Sd 


TTSBURGH, PA. | Turbine, steam, W. L. Webster 
| 








) 
ae) 








T 
[wine holder, W. G. Each 
1 





3 West Baltimore St.. Ae ead ym *4 “Ba We can tell you where to buy anything you want. 
BALTIMORE, | ieelie neon a's eee pe Write us for the addresses of manufacturers in line of business. 
oe Callan nia Sh CAL _| Umbire ee eR ndinciq DOtmen’:--- 1.406 | Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
We will save you from W 
to 68 on Typewriters of ail makes. Send for Gatelogue. (Continued on page 159) | MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 














te 


of 
1d 


8) 











SEPTEMBER 7, 1901. 


Scientific American. 


159 















Our students succeed because they use 
I. C. 8. textbooks. 


A course in Steam Engineering enabling stn- 
dents to pass exeminations and secure ter 
positions. Includes operation of dynamos 
and motors. 

We teach by mail, Mechanical, Steam, Electri- 








Foundry Practice ; Mechanical Drawing ; Archi- 
tecture; Plumbing; Sheet Metal Work; Chem- 
istry; Ornamental Design; Lettering; Book- 
keeping; Stenography Teaching; English 
Branches; Locomotive Running; Electrothera- 











oe writing state subject in which interested. 


taught by mail. 


——— Correspondence ®choola, 
KBox 942, Scranton, Pa. 





ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book 
**CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?” 

Electr Engineering, } Light 


teach ‘ g ' 
ric Railways, Mechanical Engineering, Steam Ex 
r, Me ; 





Ins 
ELE CTRIC ‘AL ENGINEER INSTITUTE, 
Jept. A, 240-242 W. 23d St., New York 


Che Bliss Electrical School 


offers a Practical Course in Applied Electricity, com- | 
plete in one year. Opens September 30th Catalog on | 
application to L. D. BLIss, Principal, 612 12th 
Street, N. W., W ashington, D.C. 








HOMER F. LIVERMORE 


HIGH GRADE 
STEEL, MALLEABLE, GREY IRON, 
BRONZE, BRASS and ALUMINIUM 
c A Ss TI al G ad 


80 PEARL STREET, - - BOSTON, MASS. 











Gas Engine 
IGNITER 


Complete with spark coil, $12.00 


The Best Thing on the market 
Latest and most improved model 


G2 Send for Circular 


Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 








Acetylene Safety 


Is tenfold greater than with city gas when our 
generator is employed It stops making gas im- 
mediately you stop using gas Fourteen sizes, $15 
to $1000, Write for our literature 


The OLT Carbide Feed 


eae se Generator 
| 


Is based on the only correct and approved system 
that of feeding dry carbide in small quantities 
to a large volume of ater. It is safe, simple, 
economical, practical and patented 


THE J. B. COLT COMPANY 


21 Barclay Street, Dept. 5, New York. 
Pu ADE I ‘ A 
Criterion Stereopticons. Acetylene Search Lights 











MILLS FOR ALL MATERIALS. 


OUR BUSINESS IS TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUS 


STANCES. WE HANDLE ALL 
— @@kinos oF MATERIALS FROM COT- 
TON-SEED T0 ROOTS AND HERBS 
BY AN UNEXCELLED PRO 
CESS. IF YOU WANT 
(\ANY KIND OF A 
LAMILL OR GRINDING 
MACHINE, COME TO 





AND STILL gv. 
DEAL WITH US Once AND rou he EANGE 


SPROUT, WALDRON & CO. 
7 "MUNCY, Pa. 


A MAGAZINE FOR THE HOME MAKER 


NOW READY. j 


Che... 
Scientific American | 
Building Edition 


VOL. 31. 
Beautifully illustrated with many views and plans of 
country houses, seasive cottages, bungalows and other 
buildings, including some of ‘the more important 
examples of large city dwellings. The leading archi- 
tects of the country are now contributing to this maga 
zine a series of “Talks” on important and popular 
archit*ctural subjects The contri»utors to this new 
ane wrigtnal feature in arcbitectural journalism in the 
ent volume are Messrs. Bruce Price, W. A. Boring, 
Wil son Eyre, Jr. and H. J. Hardenburgh 
SPECIAL DEPARTMENTS: 
Monthly Comment on Timely Topics. 
Reviews of the Newest Books. 
Correspondece. Notes and Queries. 
H susehold Notes. 
Legal Notes. 
New Building Patents (Classified) 


Price, bound in stiff covers, $2.00. 
un Tu trate 2 14 Pages 





| 


MUNN & CO.. 


Publishers, 361 Broadway, New York. 





eal, Civil and Mining Engineering ; Shop and | 


wer 
| Motor casing hydrocarbon, M E 


- - ™ a = 


Valve, flush tank, J. Denton ........... abeb 681,902 
i 



























Valve, stop, C. Wehner et al.. 681,285 
Valves, electric detector for, . 681,211 
Vehicle brake mechanism, F. 681,620 
Vehicle gear, quick turning, . 681,237 
ro motor, B. ©. Hicks. . oat by ore 
ehicle spring gear, W. B. Griffin. oases @ 
Veneer machine cotting attachment, W. W. 303 and 
Wood... cccccccccccccces ‘ : aye . 
Vessel, submarine, J. P. Holland. ... 681,222 * 
Wagon bed scoop board, L . Haworth 681,480 30 30 Caliber. 
Wagon box and rack, combined, R. B. El 
liott . 681,204 
Waist extender, H. H. Taylor 681,278 
Washing machine gearing, J. C. Peters.... 681,423 
Washing machine gearing, H. Sawyer ..... 681,424 
Water gage, recording, J. P. Friez 681,536 
Water pure and palatable, apparatus for _— 
rendering, J. 8S. Wrightnour . : . 6S1,28¢ 
Water cole boiler, J. Cowan . - 681,623 BAK 
Weeder, Ww Snow 681,585 
Well drilling apparatus, gearing for, J. H 
Janssen . 681,225 
Whithletre« \ 681,583 
Wick, lamp, H 
Windmill W 
Window attachment, ¢ \ terberich 681,437 — a —- 
Window frame, R. Whitton 681,46 H¢ yw TO MAKE AN ELECTRICAL | 
r q ‘ 1s ° SI, 
x oo wast - : ~ . end oor Furnace for Amateur'’s Use.—The utilization of 110 voit 


electric circuits for small furnace work. By N. Monroe 




















Wire stretcher, A. Nigg ps Too Hopkins. ‘This valuable article is accompanied by de- 
Work holdet C. Crane : ee | tailed working drawings on a large scale, and the fur- 
Woodworking tool, corner rounding, B. Wood 68i 30° nace can be made by any amateur who is versed in the | 
Wi h, O Pontious 681,260 | use of tools. This article is contained in SCLENTIFIC 
Wrench, J. Quist 681,487 | AMERICAN SUPPLEMENT, No. S2. Price 10 cents. 
Wrench, M. D. Tillman 681. For sale by MUNN & Co., dn Broadway, New York City, 
Wrench or holder, J. Waynick 681,283 | or by any t or new 
Wrenches, detachable alligator jaw for, niin = CES Es a Mons al 

H. B. Clark 681,388 
Writing machine, E. B. Hess 681,638 | 

| 
DESIGNS. 


Badge or similar article, R. L. Peck 

telt, M. Isenstein 

Bottle stopper, H. O. Brawner 

Bridle bit mouth bar, J. Dean 

B Wittnauer : 
W. Freeman 44,901, 3 

D. Pettis 

tappleyea & Sparks 

ba bee 


VATE 
Shaving 


Buckk 
Casket 


h 
T. Childers 








inhaler, Mt. BD 





et al 

Padlock, Slaymaker & Miller 
Paper doily W i Slegener 
Puzzle board, Beach & Wilcox 


SOLD EVERYWHERE 
Sent by mail if your dealer does not supply you 









The Rifle of the 20th Century iittitin.’' 

cisco and Caewamense. Cal 
SAVACE ARMS CO.,, UTICA, N. Y., U.S.A. 
| |) | "SECC SE EES ERR ERC CREE ECE CECE EE CCE E CECE CC EEC EEE E EERE EES 


AVAGE MAGAZINE RIFLE 


‘The Only 


z 
8 
J 
~ 
e 
+ 
Seee eee 


Game 
Point Biank 


er & HAMILTON, San Fran- Write for New 


*acific Coast Agents. Catalogue A. 


Secee< wee 








for One 
eaands Mp7) Op/y 


Free Scholarships 


eo) Mee 
ELECTRICAL, MECHANICAL 
AND STEAM 


ENGINEERING, 


HEATING, VENTILATION AND 
PLUMBING, 
MECHANICAL DRAWING, 


To securea few representative students 
in all parts of the country, the Trustees 
of the American School of Correspond- 
ence offered a short time ago to award 
a limited number of Free Scholarships, 
This offer is to be 


























Sawing table, I A. Pleree 


Sink, W. E. Clow Williams’ Shaving Stick, - - 25c. 











Siat holder brace we t, W ; T. Kendric k on’ O10 Yankee Shaving Soap, (ound or Square), 10¢, 
Stove or range Kennedy 4 King wore 
Suspender member or band, T. Ferry 4,008 Luxury Shaving Tablet, - ~ 25c. 
Vending machine case, P. G. MacLean 34,007 Swiss Violet Shaving Cream, «- = 50c. 
Ventilator bar, H. White +, 008 ! 
Window pulley bracket, U. G. McQueen 24,900 Williams’ Shaving Soap (farbers'), 6 Round 
Fees Cakes, 1 1b., 40, Exquisite also for toilet, 
TRADE MARKS. (Trial Size) Williams’ Shaving Tablet for 2c. stamp 
rs al “ . “ . Stick . 1c. 
Blood purifier, ¢ W. Lacas 16,963 
tonbons, Walter M. Lowney Co ‘ The only firm in the world making a Specially 
Brushes, Milwaukee Dustless Brush Co 36,985 of SHAVING Soaps 
Cards, playing, United States Playing Card ‘ 
Co 16,951 THE J. B. WILLIAMS CO., Glastonbury, Ct. 
Cement, Portland, Atlas Portland Cement roumen eames enennets emnenee 
Co 86,987 | . : ; 





tckens, turkeys, ducks, and gease, Conron 











Cigarette papers, Maison P. B, Job 16,970, on ——— 
Clocks, New Haven Clock Company $25 Repeating Shot ¢$ 16.50 
Corsets Kops Bros 
Corsste, Weingarten Broa Gun for only ° 
Flour, wheat, 8. C. Hurt & Son 36,982 wee on carth like it.” ** Best gun in the 
Fly paper, sticky, Grand Rapids Sticky ie what sportsmen write us, Spencer 12 uae 
Fly Paper Company 36.960 i Lo m. The rlainel pom hewn Made « the bent icon steel «ane Reetonsd : 
Fruits and extracts from fruits, prepared, 4, dome Pen, ee feat, ao) mont | eaame leo ing wn made. Adopted as t. 
Crown Cardial & Extract Co guns now jo use. 6 shots in 8 seconde without taking gun from sh« 
Hair pins, 8. Beaumont et Fils ’ ‘uke Down. Double extractors, Only Hontted » 
Lamp chimneys and globes, glass tubes, and as evidence of good faith, we will send C 
solid glass pleces, Machbeth-Evans Glass e hy Aaa 
om pany 26,986 
Lata. E. Miro 36,985 see 
Liquors, spiritous, Meadville, Pa.. Distilling 
us owl 18,976 TUBULAR 
edic compounds, certain named, J. H 3 
M Schenck vos @ DRIVING LAMP, 
Medicinal preparations and soap, certain IT is the only perfect one. 
named, B. J. Bruns 26,901 IT will not blow or jar out, 
Medicine for certain named diseases, Afco IT gives a clear, white light 


Chemical Co IT is like an engine head- 


Mineral water, Blue Lick Springs Co 








ir , all the light straight 
” 


Oats, flaked, C. C. Green 3 
Photometric apparatus, portable, General ahead from 30 to & 
26.989 IT burns kerosene, 





‘le ri Co ] 
Ele et ric mpany Send for bovk ( free 





Preparations for the treatment of a certain ri 
| named disease, Cook Remedy Company 36,907 R. E. DIETZ CO., 60 Laight Street. New York. 
Pumps and windmills and their parts and Mention this paper and get special discount. 
supplies and devices therefor, W. A. Ker 
foot 36,990 See ESTABLISHED 1840. ne 


Remedies, antimalarial, L. W. Perdue 36,962 | — asuenctinetnatieis Siti 
Remedy for certain named diseases, Euca 


line “Medicine Co ! 36,968 REVERSING STEAM TURBINE. _PAR- 


Remedy for throat and lung diseases, M son's recently perfected turbine for boats. Llustrations 


Hrnjak showing details. ‘ontained in SCLENTIFIC AMERICAN 
Ribbons, Passavant Freres SUPPLEMENT, No, 1158, Price a oomte, by mail, from 
Sheetings and drillings, Arkwright Mills this office, and from ail newsd 








Shoes, men's and boys’, Marks, Rothenberg 


Stioes, ines ‘and women’s, Marks, Rothen- sot FISK AUTOMOBILE 
| aND CARRIAGE TIRES 


Tobacco, chewing tobacco, cigars, cheroots, 
cigarettes, and snuff, smoking, Lambert 
& Butler Continued experiment result- 
Tobacco, chewing tobacco, cigars, cheroots, ed in the production of FISK 
cigarettes, and snuff, smoking Ogd a's, | FABRIC, which is so con- 
Limited , 36,974 | structed as to prevent the cut- 
re chewing tobacco, cigars, che roote, ting of one thread by another 
Jobn and insure the adhesion of the 
P different layers of fabric and 
rubber composing the tire. The 
FISK FABRIC is extreme 















cigarettes, and snuff, smoking, 
Player & Sons 
Whisky, H. H. Meyerstein 














1}, for balance, vith full examination allowed. F. Bannerman, 





WITHDRAWN 


September 30, roor. Applications will 
be considered in the order received 
until that date. 
AMERICAN SCHOOL OF CORRESPONDENCE, 
Chartered by the ©. Ith of M. b 
Boston, Mass., U. S. A. 
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<> GEAR 














with fret quality finely figured 


pen and aportsmen. Upward of 20,000 


yulder or disturbing aim. Medel 1900 


umber of mune wlll be sold at this reduc ved price. On recetpt af 6.10 


78 Broudway, N. ¥ 


, 

| SENSITIVE LABORATORY BALANC E 

y N. Monroe Hopkins. This “bullt-up"” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled tn the use of tools, aud it will 
work as well as a $125 balance. The article ts accom- 
panied by detailed working drawings rand fn bag 
stages of the work. This article is contained in EN- 
TIFIC AMERICAN SUPPLEMENT, No. ° Prive 10 
cents, For sale by MUNN & Co., S61 way, New 
York c ‘ity. or any bookseller or newsdeslsr, 


pA) Bh NOVELTIES, 








WIRELESS TELEGRAPHY.— SCIEN- 
TIFIC AMERICAN SUPPLEMENT Nos. 121%. 13°27, 
1328 and 1329, contain illustrated articles on this 
subject by G. Mareoni. Additional tlustrated articles 
by other authors are conn in 8c weisg ANERI- 
CAN SUPPLEMENT Nos. 11°24 }14). 1177, 112, 
1217, 121%, 1219 and 1364 These papers oon 
stitute a valuable treatise on wi treless telegraphy. Price 
10 cents each from this office. and all newsdealers 





and Bottlers achinery. THE ViILT th 
MFG. CO., 500 Clinton Street, Milwaukee, Wis. 
FLS & EXPERIMENTAL WOR RK. 


nventtons developed. Speeal Machinery. 


ICE MACHINES, sorties Engines, Brewe 






























Yarns, threads, and twine, Charleston Ex- | | jy dificult to puncture, is more |. V. BAILLARD, Fox Bidg., Franklin Square, New York. 
port & Commission Co 6,902 | durable and easier of action Yaa 
than ony er are on the mar ‘PEEL ewes 
7 . ket. The = Aut mobile . 
LABELS. gnd Carriage Tires nave ® per TYPE WHEELS. MODELER EXPERIMENTAL WORK. SMALL hachinenr 
Y > for totle oa D. ‘ fect record of service, 14 per " . 
ainond Cream for toilet soap, ¢ A 8.433 | cent ‘having given A. NOVELTIES & ETC. 70) iL WORKS 100 NASSAU ST fT. 
Bourdon’s Liniment,”’ for a lniment, D. A coon. Ri Tg TF a rv; H. P, GAS ENGINE CASTINGS 
POGIEOR ors ec cccccvgccdiosegee 8,625 | ; 
‘ > ‘ ; against any weakness or defect 
El Cubano Rec iproco 0,” for elgars, Schmidt 8.627 | except in the case of abuse or Materials and Biue Prirts. Write for Catalogue 9. 
Be OB.  noccasecosccccccceveses °: Gee | wcctc ent. PARSELL & WEED, 120-191 W. Mot Street, New York 
‘Hazelwood, for butter, Hazelwood Com “ y The Fisk, and You Run No Risk.” pean Mt. Sees . 
pany * 8,630 | i a " “ 
“King of the Coast,” for clams, J. B. Syl | FISK nu BBER CO., Chicopee Falls, Mass. SHORTHAND | BY MALL... Pioncer home course 
sae & Bon SS Bees oser : 8,631 _ Potts Shorthand College, Box %, Williamsport, Pa 
*“Shaster’s } par ing ater or minera | MET AL Pe I ISHES = IRMUL AS F Rr 
ate A. Elstereit 8,628 | * 4a J habe . ARB ‘ - “ = - 
Stauter’s Laundry Tablets,” for laandss Putz Pomades, Pastes, Liquids, Powders and soaps, for GAS ENGINE DETAILS.—A VALUA 
tablets. W. B. Staufer 8,632 pole metals, are contained in SCIENTIFIC AMERI- bie and fully illustrated article on this subject ts con- 
Tar He el Chill Cure for a medicine, ¢ AN 'PPLEMENT Nos. 128%. 1¥SS8 and (289, tamed in SUPPLEMENT No. 1292, Price W cents. For 
D ieetns . 8.626 Price io cents each, trom this office and all newsde ale rs. sale by Munn & Co. and all newsdealers. 
Young & Smytie’s Why-Knot for Vi | 
rice Young & Smylic 8,629 r 
A 
— [ELEVATING - CONVEYING \-% 4% .%, \ Coal Mining Machines 
-RINTS. % % LECTRi INE TIVE 
, POWER TRANSMISSION MACH’Y 4? n% &% S BOOMOT IVES 
Nothing Gets Off the Farm if Fenced with | ? ae % POWER COAL DRILLS 
{amb Wire Fence,” for wire fence, Amer | 1 GOAL WASHING MACHINERY eS % \\ COAL HANDLING MACHINERY 
tafter’s Teas and Coffees are the Best a 
fi tea and coffee, Wittemann Bros t88 ts a a : 
The Herrick Shoe for shoes, Selter & 
Eapges aT TxIs UPRIGHT 





A printed copy of the specification and drawing of 


GRINDER 


any patent in the foregoing list, or any patent in 

print issued since 1863, will be furnished from | Has no pumps, no valves 

this office for 10 cents. In ordering please state | piping required to supply it with 
the name and number of the patent desired, and ater. Always ready for use. Sim 
semit to Munn & Co 461 Broadway, New York lest in construction, most efficient 


Canadian patents may now be obtained by the in 
ventors for any of the inventions named in the fore 
going list For terms and forther particulars 


address Munn & Co., 361 Broadway, New York. 


mn operation. 


Send for Oa 


W. F. & JOHN BARNES 60.,. reco nol Biwbliens, mu, 


DRILLS 


Complete line, ranain Be Light Friec- 
tion thn Drill to @ *k Geared Seif- 
Feed, Latest imy ovements Up-to-date 
in Seaaeoal respect. 














Scientific 


American. 


SEPTEMBER 7, IQOl. 




















If Style * 6 
Is What You Want 


gen have it in per- 


petes when you 
muy a 
WINTON 
MOTOR 
CARRIAGE 


Beautiful and per- 
fect in design and 
finish, durable and 
serviceable in 
PRIGE $1,200. build, safe and 
speedy in action, always reliable and uniiaely to get out 
of order, it is at ence the most popular and most desir- 
ab le machine. Hydro-Carbon System 
THE WINTON MOTOR CO ARRIAGE co., 
1a) Belden Street, Cleveland, Ohio, 
RasTeaN Deport, 10-152 Kast Sth were, New York. 


“THIS WILL CARRY YOU” 
30 Miles 


On One 








Charge .. & 


SCOTT AUTOMOBILE COMPANY 
3927-3939 OLIVE STREET, 
eT. Louis, VU. 6. A. 


Manufacturers of Reliable Storage Batteries. 
Write for Prices. 


The Haynes- 








Apperson Company 


Fate ee ee nar nermerahsncas epee 


est combination of Li 
ness, Strength rot Light 
and Speed, as well at ele- 
gance of design, that te on 
the market 







w any 
edunt ry 
Thus car- 
riage, as 
we!l as our 
full tine, ie 
on exhibl- 
tion at the 
Pan- 
American 
Kx position 


THE HAYNES-APPERSON CO., 


gts ype em 
KOKOMO, INDIANA. 


23 YEARS 
the Standard of 


Excellence 


ONLY TRUE 
SANITARY UNDERWEAR 





ALL WEIGHTS FOR ALL WANTS 


ILLUSTRATED CATALOGUE FREE 
NEW YORK: 
BROOKLYN: 
BOSTON; 
PHILADELPHIA : 
CHICAGO: 


Agents in all Principal Cities 


16 West aay mg t 
{its 157 Broadway 
504 F viton Street 

240 282 Boy)ston Street 
#4 Chestnut Street 

82 State Street 





mixture 


urnishes a reliable explosive 
oo 





ond repaived. 


NERY & SENNESS O0.. 60So. Canal St., Chicag 


“tke of Asia” 


THE MOST BRILLIANT AND LASTING 


Portable Electric Lamp. 


“CLOVER LEAF” Dry Ba ais ies, Test Sets, 
Cells and Autemebile Lamps. 


ELECTRIC CONTRACT CO., 
53 MAIDEN LANE. 


RINDE Cusest 


pagans 
Miya 


fe THE AUTO- -CARBURETTOR OR | 





Coat 


A. LESCHEN & SONS 








THE LATEST 


TICKLING MACHINE 


Fun, Instruction and 
Inv ae eae 
By express #1, 
y mall 25 ce bes extra 
R. 1. Telephone & Electric Co. 
22 Calender St,, Providence, R. 1, 





American Sheet Steel: Company 
Battery Park Building > 
New York 

Manufacturers of all varieties of 
Iron and Steel Sheets 

Black and Galvanized 

Plain and Painted 

Flat, Corrugated and 

«*V’’ Crimped 


Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company’s 
Planished Iron 

W. Dewees Wood Company’s 
Refined Iron 

Wellsville Polished Steel Sheets 


PATENT AERIAL 


For Transportation of Ore, Coal, Dirt, Timber, etc. 


Perfect Grip Clip. pdsotatelz Safe. 
Ope rated by One Man. 





Loads Automatically Unloads Automatically 


of Maintenance Low. Capacity Largest \btainable. 
Home Office 


ROPE COMPANY, Main Street,’ 


47-49 South Cana) Street, Chicago, Ul. 


920-922 North 


Branch omices, | Censre Street, New York. 











Powerful, Responsive, 
Durable and Efficient. 


“‘The Reeves” 
Variable Speed 
Countershaft 


for securing any speed ap rut 
change of belt or loss of time. Es- 
pecially adapted for all kinds o f tron- 
working Machinery, tron Lathes, 
Planers, Boring Mills, Shapers, etc.; 
Cement Machinery, Experimental 
Machinery—in fact all kinds of ma- 
chinery requiring a change of speed. 
With it a large increase and a better 
grade of work can be produced 

t?™ Send for Rene ~, ymely Wustrated 
catalogue “ 8. A. 


REEVES PULLEY co. 
COLUMBUS, IND,, U, S. A. 


PERFECT 


CASOLINE ENCINE 
VAPORIZORS 


at reasonable prices, float feed type of original construc. 
tion, insuring reliable results or money refunded. 
J. FP. DENISON, New’ Haven, Conn, 





EQUITABLE 


IS THE 


STRONGEST 
LIFE 


COMPAN Y 
IN THE 


WORLD 


ITS 
BONDS OF 


WRITE 


THE 


FOR Fl 


ir E 


POLICIES ARE 
LIFE 


THE GOVERNMENT 
ASSURANCE 


LL PARTICULARS 


EQUITABLE 
ASSURANCE SOCIET} 


Or THE UNITED STAT 


120 Broadway, 


? j ' 
residert 


J.W.ALEXANDER, F 





New York. 
LH HYDE, Vice 











~ ENGINES, BOILERS. 
AND MACHINERY. 


When you want good rebuilt macbin- 
ery at. bargain prices, write for our 
Catalegue, No. 323. We carry 
all kinds of engines (cas, gasolene 
and steam power), boilers, pumps 
and mill supplies in genera 

CHICAGO HOUSE WRECKING CO., 

West Sith and Iron sts., Chicago. 


















ARE you DEAF ? 


here is hearing for you in using 


Wilson's Ear Drums 


stify to their benefit 
recommend 


ftin the ears. Beware of imita 
tions. The WILSON is the genu 





user ¥ 
420 Trast on Leulsville, ky) 











il varieties at \owest prices. Hest Railroad 
frack and W agon or Stock Scales made, 
Also 1000 usef articies, including Sates 


Scales : Sewing Machines, Bicycies, Touts, etc. Save 


| Money. Lists Free. CHICAGO SCALE Co., Chicago. I! 


Crest “Mobile 


PRICE $500 










vacnenvevncanyeinee 

? Simple and Comfortable. 
eonpmvesnsnsncnvaen 

CREST MFG, CO. 
Cambridge, Mass. 


C LANTER 
s 

for I ¢ Exhibitions, Church Entertainments, 

for illustrating sermons. Many sizes, all prices, Chance 

for men with little capital to make meney. 200 page 


catalogue free. 
McALLISTER, Mfg. Optician, 49 Nassau Street, N. Y. 








OPTICONS and VIE 








St. Louis, Mo. 


CHARTER ENGINE 


| "MADE 2 5 CIGARS 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax out brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST. 


PRESIDENT 
SUSPENDERS (ity 


give 
ease 
revare! 
orace 
co) 
every 
motion 





Moves when you do. Adjusts itself 
to every bend of y. Every 
pair guaran for “ Presi- 
dent” on the buckles. Trimmings 
can not rust. Price 60 cents. Sold 
everywhere or by mail. 


C. A. EDGARTON MFG. CO., 
Box 222 ,; Shirley, Mass. ‘ 








Any PLace 
ey Any One 
for Any PurPose 


FU «1. —Gasoline, Gas, Distillate 
Stationaries. Portables, Engines and ™ 





Sone for. es and Testimoniale: 
State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


WATCHES! 


No advertisement can properly portray 
the striking effects produced in our 
watches, They are iliustfated in our 

BLUE BOOK showing Ladies’ Watches 
in all metals and exquisite enamels ; 
our 

RED BOOK showing Men’s and Boys’ 
Watches 
with up-to-date attractive designs. 

Either Blue or Red Book sent on application. 


THE NEW ENGLAND WATCH CO, 
3] & 3 Maiden Lane. 149 State Street, 

New Yo Chicago. 

Spreckels "Buiding, San Francisco. 

























STEWARD'S WONDER | 






is the highest class Acetylene Gas Burner. Ali Lava 
Tips. A new argand burner $2.50- highest candle pow- 
or obta) RTGS ‘orrespondence solicit 
STATE LINE MFG CO., Chattanooga, Tenn., U. 8. A. 
Eastern and export office, 107 Chambers St., New York. 









GRAND PRIZE, PARIS, 1900. 


HIGHEST AWARD POSSIBLE 


THE SMITH PREMIER 
TYPEWRITER 


MAKES LIGHT 
THE WORK 
OF CORRESPONDENCE 
it is the best value type- 
writer for the Office, 
Schoolroom ....and 












New Illustrated Catalogue Free. 
THE SMITH PREMIER TYPEWRITER CO., 
SYRACUSE, N. ¥., U.S. A. 












FSSOP'S STEEL st” 
J FOR Pub SAWS ETC 





wr JE F NEW YORK 
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